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11.0 INTRODUCTION
The development of life cycle cost (LCC) estimates is a comolex

process involving the coordination and integration of cost data and schedules-I generated by various fupctional organizations such as the program office,
systems engineering, manufacturing and support engineering. To supoort design
tradeoff studies, inputs from all program functions must be integrated in a
manner which will ensure timely LCC projections. As programs become more-Icomplex and the customer more cost conscious, there is a growing need for a
standardized and automated LCC estimating tool which can be easily tailored
to the nature of individual programs.

This document describes Naval Material Command's Life Cycle CostI (FLEX) Model. FLEX is a computer model designed to project, track and analyze
program life cycle costs. Flexibility is the primary characteristic of the
FLEX model. This flexibility Is reflected in this partial list of modelI capabilities.

o The model Cost Breakdown Structure (CBS) can be tailored to
the Work Breakdown Structure (WBS) of both simple and

complex programs.
o The model can use a different cost estimating procedure for

each element of the CBS (i.e., algorithm and accounting
methods).

o The model uses a common data base to integrate the dataI generated by the various participating functional organiza-
tions. The common data base is used to ensure consistency
and continuity in the data shared by the 'various costI estimating procedures.

o A multiple run feature is available for cost tradeoff
analyses. Any element cost estimating procedure or
parameter value can be changed from one run to the next.
Only the specific changes from the preceding run need

I be addressed for the following run.
The FLEX model described here is the latest NAVMAT Life Cycle

Cost model (Version 9E). It offers all of the capabilities of the previous
versions with additional features designed to enhance its versatility and

convenience from the user's standpoint.



A general methodology for performing LCC analysis using FLEX
is described in Section 2. Section 3 discusses the data flow, input data,
database structure, and the resultant LCC reports involved in using the FLEX
M4odel. Instructions for FLEX users, such as run deck sequence set up and
computer program limits, are presented in Section 4.

1-2



j 2.0 METHODOLOGY

2.1 Introduction to FLEX Methodoloav
The FLEX Model computes the life cycle cost (LCC) of a system

by addressing the individual costs of the subsystems or comoonents that
comprise the complete system. Relevant costs incurred at each phase of the
system life cycle (i.e., development, production, deployment...) are included
in the model. This, in effect, creates a LCC profile of the entire system.
In addition, FLEX calendarizes the cost estimate and groups related costs
into summary elements so that the cost profile of any individual subsystem
or group of subsystems can be inspected.

The underlying architecture of the FLEX Model is the Cost Break-
down Structure (CBS) and a set of related cost equations. Costs for each
line item in the CBS are computed sequentially, one equation at a time,

using the parameter values stored in on-line input files. The input data
are easily updated to analyze the effects of alternative scenarios and to
support cost trade-off studies. The sample CBS and equations oresented
in Appendices D and E may be used to compute the LCC of a system,
modified, or replaced as necessary to reflect individual program
requirements.

1 2.2 Cost Breakdown Structure
The Cost Breakdown Structure (CBS) is a hierarchical listing of

all costs incurred throughout the programmed life cycle. It addresses
all of the relevant costs associated with the development, production, and

support of a system. Although a different CBS could be selected for each
individual case there are certain costs which are common to many systems.
Table 2.Z-I presents the sample CBS used for Naval Weapons acquisition
programs. The sample CBS is contracted or expanded to accommodate
individual program requirements.

Each line in the CBS is identified with a cost or a group of
related costs. These individual lines are called "cost elements" and are

assigned a six digit CBS number accordinq to their position in the hierarchy.
The life cycle cost can be divided into six or less main categories.

Il These categories are termed "major cost elements" and have CBS numbers of

the form XOOOOO, where X stands for a non-zero digit between one and six.

In Table 2.2-1, the major cost elements are:
100000 RESEARCH AND DEVELOPMENT
200000 INVESTMENT
300000 OPERATING AND SUPPORT

Each major cost element may be subdivided into a maximum of nine

lesser categories. In the example:

100000 Research and Development

I

I
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TA3LE 2.2-1 SAMPLE C9S

FL9X ',tAPCP4S MOE6L

0J00V-J TOTAL~ LIFE~ CYCE CZST

LoUii REEAC A'.u DViLP~a
110000) Valioacion
11aUUV Contractor
112UQU uovernment

12Q.;J(J Fuii 6caJle 0evelopnient
1210vo Contractor

12110(1Pro-gram managernent
121201) ngineering
1214UQ rototyDe Hardsare

121400 Soettware
1215UVintegration and Test

121t~ov Documentation
122000 -, overnment
1221QJ0 Project management
122i~0u Systems Engineering
122400 Systems Test and ivaluacion
122310 Test Personnel ana Traininq
1223io Test 3pares
122i4so Test AGU/GS/r.
122340 Test Facilities
122400 Forei'in military Sales demetit

200000U IAESTMEi'L
210000 Acquisition (Contractor)
2110OU Production iiaro'.are
212400u Peculiar Support Lquipmen-t
213000 Training
214000 integration and Test
215%04J Program managem~ent
2l1boo Cocumentation
21700U Tacnnical Support
2XHO00 Industrial Facilitle3
219000 Initial Spares and Repair ??arts
2200O Government
2210Q0 t E/GeM
2220U0 Comcmon Support ?-u.pcent
223000 training
224uuu System rest and -Evaluation
225000 Project Management
2260U0 uacuinentation
2,17Q0 uperationdl/Si te Aclatiofl
i280vo Supply .ntroouction
22, Ou frdnsportation



r$o,,z 2.2-1 Lcornt.m-ea)

30uUutu p-A 114wc) ANO SUP~PRT
J11)UOV ptrations
3110u .,erationai iersorineJ. (C-rewu

31kvQ Q.peritiurmal Corns~maoles

3 1 U Q xpenaaole Stores11 3240VLt!I te
3200%JC
321.viu Contractor
3211ou Factory sepair

321200 Paciory RIs/FF*
3,113UU Factory ke~orK/Overnaul

321* QTecnnicdl ServicesI 3220UV Uovernternt
322i.JO iaincenance Personniel
3,122%u Sutiport of Support Equipment

*3223,iU Training
324U Lpoates & Moolficatiois
32241vi uocumentat.ion Upoates
32242v 6ottware UpoatesI 32245U System/Suo System~ modifications
322boo %aintenance Facilities
3226O0 Supply Support
32261U Replenisnmnent Spares ano Repfir ?arts
322620 5uooly management
i227vo Depot ReworK/Overnaui
322'3Ut TransportatiorI 3142'3I Transportation Unschedulea
32262u Transportation Scnedule'iI 33OvuuG Term inationi
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is separated into two categories:

110000 Validation
120000 Full Scale Development

These cost elements may be broken down again. From the example in Table
2.Z-I:

110000 Validation

is divided into two categories:

111000 Contractor
112000 Government

This process could continue until there are six separate levels of sub-
divisions beneath the "Total Life Cycle" level. In most cases, the CBS
does not-need to be this detailed and the user will not use all levels.

The lowest division cost elements are termed 'primary cost
elements." Examples of primary cost elements from Table 2.2-1 have CBS
numbers of 111000, 112000, 121100, 121200, 121300, 121400, etc. Each primary
cost element must be represented by an equation which describes its cost over
the life cycle of the system. The user can employ the equations as they
exist in the standard file (see Appendices D and E) or create his own. The
actual equations are usually relatively simple and easy to understand. For
example, a manpower equation may appear as follows:

Y

MC -.TNMH(I)*SAL

l-1

where:

MC = Manpower cost for a certain aspect of the program.

NMH(1) - number of manhours required for reporting period I
(manhours).

SAL - Average salary ($/HR).

I - Reporting period designator.

Y - Number of reporting periods in the life cycle (time period).

z-4



j The actual inout and format of the equations is described in section 3.2.3.

2.3 LCC modellng Criteria
Attention to three basic criteria will ensure that the CBS

adequately addresses the costs which are relevant to the objective of the
life cycle cost estimating effort.

Completeness - The CBS must include all of the relevant costs incurred during
the system's life cycle.

Detail - The CBS should provide sufficient detail for cost traceability
and for assessment of the effect of key cost drivers on the total life cycle
cost.

A Consistency - All cost computations must be based on the same ground rules
and assumptions. Special care should be taken to ensure that no more than
one primary cost element addresses a specific system, thereby avoiding
double accounting of costs.

I
I
I
I

I

I
I
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3.0 FLEX COMPUTER PROGRAM

3.1 7LEX Overview
Nine data files may be used with FLEX, seven input files and two

intermediate results files. Figure 3.1-1 presents an overview of the data
file interfaces with the FLEX computer program and use of the mulf-run
feature. Each data file is described briefly and discussed in the sections

that follow. Figure 3.1-2 presents an overview of the LCC estimating
process, highlightingthe data file interfaces and access sequence.

CSDFL data file describes the default CBS. I: aontains the CBS
number and description of each CBS cost element. The cost equation, cost
category code, funding type code, and inflation factor code are included for
each primary cost element.

DSV7 data file contains the definition or description of each
parameter used in the CBS cost equations.

CS data file contains any changes to the default CBS that the

user desires to implement for a particular run or group of runs.
NV data file contains the value(s) for each parameter used in

the computing the cost equations.
DATA data file contains the information used for FLEX program

control, such as the number of reporting periods in the cost estimate.
This file also contains the report selection card.

IDENT data file contains the program descriptor uniauely
identifying each FLEX run. The descriptor is used as the header on each
page of FLEX outputs.

SA data file contains the names of variables ihat the user
I has chosen to be sensitized over a specific range.

3'I
I
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3.2 Inout Files for the FLEX Program

I ~3.2.1 C~

FLEX requires the creation of seven input files. Tnese

Ican be grouped in a partitioned data set or lelt as stan-alone

files depenaing on tne user's particular needs ana tre JCL file

configuration. Tne !o~lowing sections give a brief descriptionI 0I each tiie along witn individual card formats ana sampie input

files .

Tne CS file is used for updating CS or E2 cards to:
each run in a multi-run set. The CS file can contain thnree tyoes

I of cards: C3, EO and NDCS cards. The follOwing is a

description of tne card formats and tneir functions (see Figure
3.2-1.)1

I QL&Q - This card either deletes a previously entered cost

breaKdown structure element, or enters an encirely new element.

SCS CARU FMOAT

COLUJM' DESCRIPTION

l 1-2 Card Type "CS"
3-8 Cost BreaKdown Structure Numoer

9-10 UnusedS11-50 Cost E±ement Description
51-54 Unused
55-56 Cost Category
57-59 Unused
60 Fundinq Type
61-64 Unused
65 Inflation Factor Type

1 66-69 Unused

70 Euuation Code

71-72 unused
73-78 Ueletion Code: "DELETE"

" 79-80 Unused

0 I CS cards may not be continued.

0 All deletion caras must appear £irst.

o To delete an already existifn element, simply

* code in columns 1-8 for trie element. Leaving

tne rest of the card blanK, type in OLLETE in

columns 73-78. The deletion ot any cost

element will automatically delete all of its

subdivisions.

1I 3-3
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Fliure 3.2-1 Sample CS Fiie

C OOuO ~DELT
CSIOOUUO SAMPLE 10000U NAME
C3110000 SAMPLi 110000 NAME U1 2 4 1

C3120000 SAMPLt 120000 NAME 01 1 3 1
C321000.0 D(IL);TZ

CS44U0O0 THIS LIE IS sew 1 1 2 i
EU340000 CCI);L,DY

The first line in this example deletes cost element number 100000
and all of its lower indentured cost elements. The next 5 lines
recreate CBS number 100000 ana also create tne C3I numbers 110000
and 120000 with their respective equations. Line 7 deletes CBS
number 2100u0 and any of its sub-elements if they exist.
Finally, tne last 2 lines create a new CBS number uLnumoer
(340000) and gives it an equation. Ine CS !ile is used primarily
for modifying a standard !ile for a specific run. If the
standard file is to me permanantly changed, the user should
cnange tne CSbFL file instead.

3-4
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o To modify an already existing cost element,
You must delete it first, then code in the new
element as tnough It did not exist.

O Any primary cost elements must contdi. a "1"
as tne equation code and nave values for the
cost category, funding tyne, and the inflation
factor type, or a fatal error will occur.

o All new CS cards must be in order with respect
tc tneir cost breaKdown structure number or a
fatal error will occur.

U CQ - Tnis card must immediately follow any primary cost
element, it contains the equation in Reversed Polish
Notation which is used to evaluate cost element values for

I each year.

(NOr: tne EQ card format for the CS file is exactly the
i same as for the CSDFL file)

EQ CARD FORMAT

I COLUMN UESCRIPTION

1-2 Cara Type "EQ"
3-8 Cost dreaKdown Structure humoer
9-10 Unused
11-80 Cost Equation

o E cards may be continued on as many cares as
needed with the following restrictions: It a
card is to be continued, tne last equation
element on the card must be followed by a
comma. All £Q continuation cards must contain
tne same characters in columns 1-8 ana must oe

i in usage order.

o All EQ cards must be in order with respect to
their cost breaKdown structure number and must
immediately follow the primary cost element CS
card, or a fatal error will result.

o To modify tne E0 card for a certain CBS
number, you must first delete the costelement, and then enter a new CS card.

o All equation elements on £0 cards must be
separated by commas. Spaces in this field are
ionored.

I
!
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o For a lescri;tion of Peversed Polish Notation
instructions see section 3.2.3 (Cne CSDFL
File).

E..% C a} - This card Is used to separate tne update
sections of the CS file for eacn inoiviuual rLn of a multi-
run set.

COLUAN UESCHIPTION

1-5 Card rype "ENDCS"
6-60 Unused

0o It no updates are to be added to a particuiar
run, the ENDCS card must still be inciuied !or
tne run. LUnless it is tne final run, In
which case it mau be lett out.J

3.2.3 %1X-Z1a

the CSDFL file is the default tile of CS and EQ cards
for all runs. The CSDFL file can contain only two tCyes O0
car$s. The following is a descriptlon of the card formats and
tne :unctions (see Fiqure 3.2-2):

Q CL&Q - This card describes a cost breaKdown structure element.
it also contains informacion as to whether or noc it is a primary
element. If this is the case, it must contain the cost category,
the funding type, tne inflation factor type, equation code ("i"),
and must be followed by an &Q card.

CS CARD FORMAT

COLUMN DESCRIPTION

1-2 Card Type OCS"
3-8 Cost dreaKdown Structure Number
9-10 Unused
11-50 Cost Element Description
51-54 Unusea
55-56 Cost Category Code
57-59 Unused
60 Funding Type Code
61-*4 Unused
65 Inflation Factor Type Code
66-69 Unused
70 Equation Code
71-90 Unused

0 All CS cards must be in order mich respect to
tneir cost breaKdomn structure number or an
error will result.

3-o



Figure 3.2-2 Sample CSDFL File

I

CSOOOUUU TOTAL LIFE CYCLE
CSlUOU00 RESEAkCCr AiO DEVELOPME£NT

_ C5110000 VALIDATION
C5111000 CONTRACTOH 01 1 1 1

i Q111U00 ADC(I);i,1,J

CS112000 GOVERNMENT 01 1 1 1
SEJ112000 ADG(j);I,Iey

* C3120000 FULL SCALE DEVELOP.ErJ'
I CS121000 CONTRACTk

C3121100 mAbAGEEiNT Ul 1 1 1
-E12110u DCPm(L);I,,¥

nC121200 GNEERiiiG 01 1 1 1
EU121200 DCt (I);J,l,j

C5121300 PROTOTYPE HARDWARE O1 1 .1 1
EQ121300 £Cm(I);I,,y
CS121400 SOFTWAR£ 01 1 1
E0121.00 DCSCI);I,1 ,
CS121500 TEST AND EVALUATION 01 1 1 -
E £0121500 DCIE(I);iI,

= U CS121b00 DOCUMENTATION 01 1 1 1
EQ121600 DCD(l);I,I,Y

SCS121700 SUPPORT AND TEST EQUIPMNT Q1 1 1
E0121700 DCST(I);I,1,Y
C5122000 GUVERNMENT
CS122100 PROGkAM MANAG.MET ul
£Q122100 DGPMCI);I,I,¥

* CS122200 PROTOTYPE TEST AhD EVALUATIOU
CS122210 TkAJtiIN(G 01 1 1
E0122210 DGTT(I),,.,Y

_ CS122220 TEST SITE ACTIVATION 01 1 1 1
EQ122220 DGTA(I);I,,Y
CS122230 TEST AND EVALUAIION 01 1 1 1
£Q122230 DGTE(I);I,1,Y
CS200000 INVESTMENT

0
0I°
0

II3-
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o Only one CS card per cost element (i.e., Cs
cards may not be continued).

0 Any primary cost element CS cards must contain
a "I" as tie equation code in column 70 or a
fatal error will result. An EQ card
immediately follows the CS card for each
primary cost element.

ZQ QA D - This card must immediately follow any primary cost
element. it contains tne equation in polisn notation which
is used to evaluate tne cost element value for each year.

E4 CARD FORMAT

CULIUMN DESCRIPTION

1-2 Cara Type "EQ"
3-8 Cost areagcown Structure Numoer
9-10 Unused
11-80 Cost Equation

o All EQ cards must be in order 4!th respect to
their cost breakdown 4tructure-number and must
Immediately follow tne primary cost element CS
card, or a fatai error will result.

0 EQ cards may be continued on as many cards as
needed with the following restrictions: It a
card is to be continued, tne last equation
element on the card must be followed by a
comma. All EQ continuation cards must contain
the same cnaracters in columns 1-8 and must be
in usage order.

o Alloequation elements on EQ cards must be
separated by commas. Spaces in tnis field are
ignored.

Equations are entered on tne VQ cards in tne form
commonly known as Reversed Polish Notation. it is a form ot
vorKing mitn registers and many electronic calculators use :ris
tecnnique. Each operation (i,-,;,,'*,) acts on the two
quantities Immediately preceding it, worKcnq trom left to rignt.
Thus A, 8, C, +, $ represents (B+C)*A.

3-ii
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equation elements are separated by commaas. SummCtion
is indicated by the semicolon. Tne sequence is "subscript,
minimum value, maximuto value." Tne subscript "l" always denotes
tne year and is Created differently. Those yedrs oatside the
range of "I" are assigned a cost of zero while those witrin tr.e
range are assigned the cost obtained by fixing the value of --I
appropriately and summing over the otner subscripts. Samples or
equations written in Reversea Polisn Notation are:

i Same as, ¥

2. A 1) ,B,+,c(J) ,*,D,E,**,-.,F,/; 1,1,Y,J,1 ,N

I S me as, Y2. t(A(') + B) * C (J) - DE}/F

1=1 J=l

1 3.2.4 DAZA.llJa

The DATA File controls the input and output reports,
allows certain program default parameters to be cnanged,and
allows for a space to write remarks whicn are printed in tne
program. The DATA file allows four types of cards whicn must be
grouped in tne order presented here. The following is a
description ot tne different card types and their functions (see
Figure 3.2-3):

CI QA&D - This card controls which input and output reports are
printed. It also includes a flag wnicn specifies either
inflation rate or inflation factor.

I CN CAR) FORMAT

I COLUMN DESCRIPTIGN

1-2 Card Type "CN"
Equation Input Report Flag
uic:ionary Input Report Flag
RemarKs Input Report Flag

a variable Value Input Report Flag
7 Cost Adjustment Factor input Report flag
a unused

.1
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Fi.gure 3.2-3 Sample DA1'A Flie

CN111I1 111111111 0
R.4 rwis 15 ANi EXAMPLE OF THE REMARK( CARD.
R,4 TtiE& CAN S 8AS5 MANIY REMARKS AS WECSSARV'.
& IN~PUT

CAT2PUGAM ','AAAGEME','Nr

CA~d2='PRGGRA4 ,% ','NAeJAGEME','NT',
ELZ1=. Dti D

Y=5,

Ei 0
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9 Summary Output Report Flag
10 Funuing vs. Cost Category Output Report Fiaq
11 Cost BreaKdoAn oy Year Output Report FiagI% Cost BreaKdown Totals Output Report Fiaq
13 General Funding Output Report Flag
14 Annual Cost oy runoing Output Report Flag
15 Annual Cost oy Cost Categories Output Report F

10 SensitIvity Analysis Oucput Report Fiag
17-Iy Unused
20 Infiation Rate/Factor Input Flag
2 1 -b Unused

o Tne CN card must appear first in the DATA
File.

o All input report flags can be either "0 orI 1". A "0" signifies that no report is to De
included in the output, while a "1" signifies
that the report SsOUld be printed.

o Tne output report flag specifies whicn type or
types of output is required. There are three
different types: A "1" signifies that the
report is in constant dollars, a "2" signifies
that the report is in inflqted doliars, and a
"4" signifies that report is in inflated and
discounted dollars. If the user enters "0",
no report will be printed. Combinations may
be entered by simply adding up the individual
report numbers ana entering tne total (e.g.,
to print all tnree of the General Funding
output reports, the user should enter a "7" in
column 13 of the CN card.) There is a
complete description of all reports in the
section labeled "Output Report6."

iAIL,1 1SPIT CR04Si - The basic input data Is entered on
NAMELIST input cards. NAMELIST is a special input
processing tecnnique tnat allows a great deal of freedom and
brevity in providing input data to a program.

Certain rules govern the use of the NAMELIST tecnnique;
these rules are described here. The first card fcr NAfAELIST
input must have "&" in column 2 followed immediarely by a
NAMELIST name (for tnis program that name is "INPUT") and
tne name followed by a blank. Subsequent cards do not use
this identification but column 1 must be blanK. The eno of
NAmLIST data signified by entering "&END" after tne final
model input data. Data is entered in the format "Variable
name = Variable value." If the variable is defined as an
integer (in tnis program only dimensioned scalars are

3-11
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integers), :ne vaiue must be an Inte-er (not coar-ain a
deci:na! poinc.) 5mbedded blanxs in the name or va,.e are
illegal, but blanKs may apoear =etore cr after each
(CAUTION: BlanKs after a value *itn no decim=nd poi.at ,i!
be inceroreted as zeros.) A comma must be used :j delilmit
and separate data entries. Input to arrays .4-dy be done in
one of several iays. Some of these says are iliuscrited in
tne !oilooing example:

Assume an array *A" dimensioned by three,
into which it is :esired to eriter the vai ei
8,8,5. This can be done, under NAMELIST
inPut by:

or

A8. , 8. ,5.,

or

A=2*8.,5.,

or

A(C)=8.,AC3J=5.,

In thne last form, the program will taKe the first value as
default for the second.

RM CARD FORMAT

COLUMN DESCRIPTION

1-2 Card Type "Rim"
3-dU Any standard characters

The Rx Cards should immeoiacely follod tne CN care.

o A RM card may be continued as long as "Ri" is
typed in the first columns ot tne continued
card.

o Rm cards snould be in usage orcer.

MAXEI.Lij jax&aZaj - There is a total of 41 direrent
NAME'LST input variables that can be assigned values in tne
DATA tile. The following is a list and description ot each
one:

3-12-
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S ese variables contain the naints of the
various cost :ategcries. There are 10 possible cost
categories, a tn each naiie comprised of 24 characters or
iess. Eac nam.e must be entered in eignt-character groups.
For exdmple"

I CATi= 'PrUGRAA ","MANAGk>*','NI

lt a cost category name is not specifiea :ne Jefaulc va.ueb
Iare;

CArl= CuiTRACTUR
CAT2= UJ-A;4 MANAGEMENTICA13= f i61IIVG
CAT4z PkIME EGuIPMENT
CATS= TRAINING
CAr6= SUPPLI SUPPORT
CAT7= TECHNICAL DATA
CAT6: SUPPurI 4WLIM;NT
CAT9= UPkATIONS

CAT1O= MAINTENANCE

- This variable contains the number of cost categories
presently being used. its assigned value must be between

one and ten. For example:

NOCAT= 6,

If not included in tne NAMELIST input, it is assigned a
default value of ten.

CAZ12 - CA113g - These variazles contain tne names o. the
various cost categories ana should be the same as CATi,
tnrougn CATIO, but should be arrangea so tnaL tne characters
are entered on a 20-cnaracter field. For example:

CATB= "PROGRAM , ,MANAGEME','hT ,

It not incLudea in tne NAMELIST Input, these varidbles
default to tne same names as CATi - CATlO.

II - This variable contains the integer number ot reporting
Deriods used and zuzz ba iz.Lua in tne NkA1LIST input.
Tne value shoulc be between one and thirty. For Example:

Y=24

No default value is given to this variable.

z - "re array contains tne labels to be given to each of
I ne Y reporting periods. For example:
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YEARS= 'IO' 1'1981','982', etc.

If not lncluoed in the NAMELIST input, tne dcu: ;ales
are:

iEARS(l= '1
!C R t ) '2'
0
0
0

YEARS(30)z %30'

EL. - ELZ6 - These variaoles contain tne labels of the
major cost elements Used in tne cost breaKdown structure.
There are six possible element names witn each comprised of
sixteen characters or less. Eacn name must oe enterea in
eignt-cbaracter groups. For example:

EELI1 'PMASE i, 1'ur & E F,

14 not inciaea in tne 'AiELIST input, tne aetauiL valtes
are:

ELT1= £EVELOPMENT
EL12= IM STMENT
ELT3= 0 & S
ELT4=" (no deiault value given)
E6T5= (no oetault value given)
ELT6b (no default value given)

E110 - E£LgQMa - These variables contain the ±unding type
labels and can contain sixteen characters or less. Eacn
name must be entered In eignt-character groups. Tor
example:

FUNDI= 'R & ,"

It not Included in tne NAMELIST input tne aetault values
are:

FUND1= R & D
FJND2= PROCUREMENT
FUN03= CCrN4TRUCTION

FUND5z MlL PERSUNNEL
FUN0b= OTiHRS

81 - Tnis variable contains tne integer value of the Y
reporting period Anicn is to be used as the base vaLije. For
example:
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If not included, its de!aul: value is one.

Ua, Z&L&Q. iaaaO, L &CV, RIx - These arrays contain tne
real-numoer v~Iues ot tne rates to oe used in calculating
cost factors. These values a& a azz8za. For example:

DR=30*0.O ,IRRD=3$0.06,IRPRDC=3O0*.12,
IRCD=Ol.15,U.l0,280.Oo,lROM=30*.uS,

(NOTE: Assumes 30 reporting periocsj

IR(y): Uiscount rates for tne indiviaual reporting periods.

IRRO(y): Inflation rates for research and develop-aent cost for
tne individual reporting periods.

IRPROC(Y): Inflation rates tor procurement costs for the
inaividual reporting Perioas.

.RCON(Y): inflation rates for construction costs tor trne
individual reporting periods.

IROM(y): Inflation rates for operation ana maintenance costs
for thne incividual reporting periods.

I Tne Inflation rate codes used on the "CS" cards are as
follows:

IRRD = "i"
IRPROC = "2"
IRCON = "3"

i IROt = "4"

EXQLC C .R - This card is used to separate tne inaiviaual
runs of a multi-run set. It follows immediately after the
card containing tne NAmELIST &END. It must De included if
tnere is more than one run.

1 ENDCL CARD FORMAT

COLUMN DESCRIPT1ON

I 1-5 Caro Type "ENDLC"
6-80 Unused

I I 3-15
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This tile contains the descriotions and v-Alaes o4 :ne
parameters used in tne primary cost element equations. The D6DFL
file can contain tao tyoes ot carts, tne NV ana US carts. Tne
follo~ing is a lescription of the card !ornats and tteir
functi.ons 1.See Figure J.2-4):

MU C4A2 - This card enters the scalar or array vaiues to be usea
witn tne variable names given in tne EQ cards of Che COFL or CS
files.

NV CARD FJHAAr

CULum N DESCRIPTION

1-2 Card Type "NV"
3-4 unused
5-1z Variable rame
10-a Variabie Value(s)

STne VV card may be continued mith the
following restrictions: The iasc variabie
value on a continued card must be follo~ed by
a comma. Columns 1-5 should be exactly the
same for each continued card. Continued cards
snould be in usage order.

o The NY cards describing a variable neetd not be
in any order in the DSDFL ile.

0 The user need not enter any NY cards in tne
DSDFL tile and instead, enter them separately
for each run in the NY tile. (AS long as
there is an NV card for each variable used in
the EQ cards for each run.)

D C A& - This card enters the variable description. It is
used only in the output reports and Is not required. if
left out, no error mill result but variaole descriptions
will oe left blanK.

DS CARD FORMAT

CObL~m OE3CRIPTtON

1-2 Card Type ODS"
3-4 unusec
5-15 variable Name
1o-72 Variable Uescription
73-dO Unused
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F~igure 3.2-4 Sample OSDFL File

DS A0(1L) ACGLDISITIcJN COST OF UATA uuXiM,,o ituv~sr:4NT P~xtUGI)

as~ AUCCII GOVERNMENTAL PAYMENTS ro rE CUtNTKACrUe F~k T~C~vi
DS ADCCI) ICHAL WORK PERF'ORMED OiaRING VALID~AION PtiASE
DS AUG(l() GOVERN~MENT EXCPENI)1TUI(S FUR~ TEChNiICA~ AiiiW MkttAGC
DS ADGCI) RIAL WORK DUftING VALIUJATION kPnAsE t5/1EAK)

os c50 AREA COST FOR D-LVEL iAAZNTti,&-CE L/i.F/xE:Ai)

as CSO AREA COST FOR OPERAIIONAL SPACE ($1 U.rT./irAxj
DSDCh DUTY CYCLE OF' ThE KTh bPARE !TEO. LRATIIO)

I0
I0
I0
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o The DS card may be continued with the
following restrictions: Any con nuatlona
tust be grouped togetner and in usage order.
Any blanks in columns 16-72 are considered
cnaracters and will be printed. :nil one
continuation card can be used.

o Because the NV cards for a certain run n- d
not be included in the DSOFL tiie and inscead
entered in the NV file, tne OOF0L file can be
used exclusively to enter 05 cards for a
multi-run set. The variable de~criptions do
not cnange tnrougnout the set, and the
variable values are changed for each
individual set.

3.2.6 £LZ -&j1

This file contains tne program description used ds rrne
neading for each run. in the case of a muici-run set, tnere usc
be a neader card for each run of tne set. There are two tyoes of
cards allowed in tne lDENT file, tne .eaaer card ano UDIID card.
The folloiing is a description of the card formats ano their
functions (see Figure 3.2-5):

Maadar. Ca= - This card enters the description whicn apoears on
the top of tene page of each output report (the header.) Tne
header can contain up to 100 characters.

HEA);R CARD FURMAr

CULU-4N DESCRIPTION

1-120 Characters describing the particular run.

o Any standard characters are allowed

o This card may be continuea on one extra card,
as long as the liml of 100 characters is not
exceeded.

1. A&Q - This card must immedlately follow eacn header
card set. Its function is to separate tne headers ot each
individual run.

ENDIO CARD FORMAT

COLUmm DESCRIPTION

1-5 Card 1ype "EviDID"
b-dO unused

3-1d
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.1 iqL're 3.2-5 Sample ID8PJT Fite

LIFE CYCLEC cosT EQuipmeNT 140DEL FLEX96 TEST RUN
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The NV file Is used for updating the valdes of
variables given on the previous NV cards. This dlloms for nev
values for each run of a Mult±-run set. The NV fie can contain
two types of cards, the NV ana ENONV cards. Tne foliowin4 is a
jescription of the card formats and their funictons Lsee rigure
3.2-6).

U. CA&D - This card elter updates the value of a previous!y
entered variable, or defines a completely new varidble. The
format is exactly the same as in the DSOF file.

NV CARO FORMAT

COLUMN OESCRIPTION

1-2 Card Type "V"
3-4 Unused
5-15 variable Name
L6-80 variable Value(s)

0 !he NV card may be continued with the
following restrictions: Tne last variable
value on a continued card must be followed by
a comma. Columns 1-15 should be exactly tne
saine for each continued card group. Continued
cards should be in usage order.

o The KV cards describing a variable need hot be
in any order in the NU file.

o The user need not enter any NV cards in the
DSDFL file and instead, enter them separately
for each run in the NV file. (AS long as
there is an NV card tor each variable used In
the EG cards for each run.)

EXUA CA%& - This card is used to separate the update
sections of the NV file for each of the Individual runs of a
multi-run set.

if no updates are to be added to a particular run, an ENDNV
card must still be included for that run. (unless it is the
final run, in which case, it ma be left out.)

ENDNV CARD FORMAT

CULUmN OESCRIPTION

1-5 Card Type "ENDNV"
6-80 nuse'
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I Figure 3.2-6 sample Ov File

V is~ K5
14 V N M 2.INY AD(y) 3u(J0O0,'&0.0
NV AOCEY) 5000,4*0.U
NY ADG(Y 25UU0OJ,4*U.0INv A2TJ('f SUUUO,4*0.0
Nv Cc 2.
kV CP 1500.
N4v CM .5u

NVCSD 2.4NVC120
NV CSI 240.

t'v CST(rN() 750. ,10000.,20000.,100000. ,3 uo.40 0,500uU.,
Nv CS~iK) 10000.,20000.,500.,5*.0 *00

NY CTI 1000.
N V. CTM 750.
NV CdO 500.I0

0

0

1 02



This file Identifies the variables that ill be
sensitized in each run. A scalar so marKed, wil be set equal "o
the lower range vaiue. The Model calculation4 will be performed
and output will be printed, and the scalar vaLue will increase Dy
i/10 of tne range. Tnis process will continue untiL arter cte
scalar value equals tie upper range value (see F1,ure 3.2-7.j

An array variable so identified has aLl elements
mulziplied by tne lower range value. Tne program tnen perfoms
all calculations. This process is repeated ten tines
incrementing the multiplier by 1/lU ot the range each tlime.
Array elements are subsequently printed qIvin ;:he original anj
eleven moaifled values of each element.

There is a limit ot ten scalars and ten array variables
that can be sensitized in each run. Any excess wizl be 1noired
and a warning message will be printed. It snould be nocel here
that the sensitivity analysis procedure can be very expensive i!
large data-bases are used and should be implemented with
discretion.

There are two types of cards allowed in Che SA file,
the SA card and the ENDSA card. The followiny is a description
of thCe card formats and their tunctions:

SA C AA - This card identifies the variables that oill be
sensitized for eacn individual run. It aiso allows the user to
set the lower and upper range values.

SA CARO FORMAT

CULUAN DESCRUPTIUN

1-2 Card Type "SAO
3-9 Unused
10-17 4ariaole Anemonic
16-19 Unused
20-29 Lower Range Limit
3u-39 Upper Range Limit
40-90 Unused

3-42.



IFigure 3.2-7 Sample SA File

3SA CIPE 75U 2250
AC11 :Iuu 1500

SA DCu~ 0.500 1.5003SA ADC 0.250 1.2b0

I The first two variables specified, CIPE and CTI, are scalars
while the next two, DCD and ADC, are arrays.

3 2



EUZSA C - Tnis card must imedlately follow the SA cards ;sed

for eacn run of a mnuiti-run set.

£?NOSA CARD EOiRAT

CULUAN LESCRIttION.

1-5 Card Type "ENOSA"

6-90 unused

3-2!
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3.3 3L ~ a ~ ~ a

FLEX maKes availaole a large nunjoer of output reports
tnat tne user can choose to print. A brief description and a
sample of each type of report follows tnis section. Output
reports tor multiple-run sets are also discussed. All reports
are chosen tnrougn the use of tne CN Caro in cne DATA FI.Le.
Please refer to section 3.2.5 for a complete description of Ch
card format. AISO ,kv *" Gtlft-,t. C 7.v OMt o sp. 4 s.

I

I

I

I
i

I
1
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The title page is printed out lor every run C(tis

includes multiple-run sets). Besides the title, tme date is
printed in the upper riqnt hand corner and the proqera
identiflcaticon or tne speciic run is ;rInted at trne bottom.
The title page is a..&a* printed and Is not under user control.

Immediately after the title page, the input Oata

Listing"is printed. This is oasically a direcc ourput of the
input tiles. Errors in the input tiles (it any exist) are aiso

listed here with an error messaqe and the program is terminated.
Tnis listing is only printed Qzrm for each nuiti-run set, and it

is also not under user control.
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In addition to the constant dollar repor:s, the .ser
nas the option of sPecilZying hether or not he also wdnts
Lnflaced dollar reports, Inflated and liscounced dollar reports,
or any combination ot all three outputs. This is controlitd bi
tne CN card and is describea in section 3.2.4 entitled "DATA
File."

If the user aoes specify these aaditiondl reports, :hey

ail! appear in the followIng order:

1. Constant dolelr reports

2. Intlated dollar reports

J. Inflated and discountea dollar reports

3 *.3.*15

FLEX also gives the user the opclon of changing any or
alL of the informacion inputted to the model and rerinning the
program all 4uring one session. This is accowapLished by seting
tne JCL run Parameter and !ocifying tne individual input data
sets. Tne run parameter is iabeled PARM.EQ aria set eqwal to a
value of '3' in the JCL sample liae 4590.) Tne
input data sets can be modified for multiple r£us oy adding tne
data changes for each run and separating tnew by tae appropriate
ENOXX Cards. (it should Oe noted nere tnat fata± errors *ili
occur if an insufficient amount ot ENDXX Cards are inciuoea in
any data set. The general rule is that tne uber snould nave at
least as many ENDXX cards as ttere are runs in every input oata
set..)

3- 2
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A&Pt.aOIX A

J.AJ.; Inrouynout tne program tne mor "dnnud* reters tw cne
lenqtn ot tne reportin perioas ana not necesJsriij to yedrs.

Am1L LA".A.u6": A set of variaoles tn=t Mave an jaentical aame
and are ditterentiatea oy a subscript. r'or =xcopie: A ii
aetined to oe an array o three vdriaoles, ALL), #L2), ana .
acn variaole in this array can n ave a unique vaje.

*a44 iee AmKAi vHoi~a~.S

"S: See CUSZ *KLArOGN SThUCTUHE

C4S 1jgAir: See CUST Ban.AKi0oatd STkuCXULiac CN~iio~x

CLILU Qi."i See DOLLARS, CUNdSTANi

CQS iXXUC X": A nierarcnica. iiscing or all or tne
cost components of a system tnrougnout its lite cycie. A tree-
like structure wnlcn accounts tor, and accurateiy lsts, all or
tne relevant costs of the system. rzie Cos is tne oac oone
structure used to calculate .tne lite cycle cost. L-See section
2.2)

CQX sLKa SX4ZU&Z gj~B& Ine six aiqjit nunauer associated
oith tne particular cost element in the CBS. Tnis number uefines
the position ana indenting of the cost element to tne computer.

CuiX LAXaSEI&£: Up to ten major categories ,nicn serve to label
individual costs of a similar nature so tnat cney may be trac~eo
as a group.

C Z L1..AL.EU: Any of tne Indiviaual lines in rne Co3. mne cost
element speclles an inoividual cost or a suoajstewa o relatea
costs tnat are part of an entire system.

C.4Z 4AXA: : Te equation that is associatea Nitn a prinary
cost element. Tne cost equation preaicts tne dnnuai cost or an
Item tnrougnout tne life cycle.

C ILL: Tne tile 4nicn upaates tne cost oreddKoQn structure ana
equation tor eacn Individual run. LSee section J.z.4)

E ELLE: The file wnicn contains tne cost oreaKUOdn structare
and equations at Cne start of the program. ine Ca- i de:dult
tile. (See section 3.2.3)

QA.CA LL £: The input tile wnich contains tne output repor:

A-2



control cara (1.6, Cara), ne reMa: carus (m tarua,# c Lne
ItM.U141 input. (S~ee section j~.4

L P..L.&: riTe tiles usec In enter;ng tne iniLl oata values
t a Siangie run oc a multiple-run set. (bee , r )

Q"6444 Costs that are nut suoject to in:t.ation or
uiscount rates.

QiJAL"n, J.Y6ijw Costs tnat are rigureau Uiinq ar, intic'fl
rate ano wiil increase annually to natcn cne economic si ztion.

"&a Costs that are tigureo Usiri,I ootn inflation and discount rates so as co maccn tne economicsituation.

Qiij 41s6: The file wnicn sets the variable aelinitions and
values at the start of the program. (See section .

ZLEI: :ne name given to tne modilea versioti ot tne Naval Lire
l Cycle Cost r*Lt model Ao model.

S E A ny variaole, suoscripc or operator LbeQ in
tne cost equations.

S£u.4L 92oe: Up to six categories relating government tur, ing
agencies to program costs. indiviaual costs are grouped into
these funding types anc may be tracKea as sucn.

1i1L&X9D "i CQ &XkQa QLLAkS: iee DULLA86, INFiAlED Arki

1i4LA;k; QLLEi: See UOLLARS, INFLA'4D

112al 91LES: the seven tiles required to run tne ?'wLA program.
Liee section 3.2)

SICL: See JCb CCw11OL LANGUAGit

J ZiAil ;Ji4A"E: The IBM system computer language used tor
manipulating tiles and setting up ano executing programs. (For a
specific example, see section 4.1.)

rC: See 6FL. CYCLE COST

I LLE ClrLZ C"AX: rne cost of the system incurred curing its
entire lifetime.

3 dJQA CQ.JZ L&.6a: Ine lines in the C6 wnose rwu.uers are of
the torm XuuuOU. anere "X" is an integer greater tnan 0. The
major division Items in a C66.

I "A-3i
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11;: Set MAUN CQ61 £ rEEN

AA1&w1SXl4U £ne section 0± the LMCA rile Naicn inoucs
variaole values into thne program. inese vaiues are useo
internally in r'LEX ano cannot oe entered in Lne aour or C.
tiles.

AW £.L.64: Ine tile .icn upoates tne variaole ror edcni ina1iciud
run tsee section 3.2.7.)

Utz Aooreviation for Operation ano Maintenance.

6=2ux IL44: Ine optional data collection tiles KLS1 ana Rs
an.cn are used in post-processor sumary progrdias.

ULZ £UX z: Any ot the reports covered in section 3.3 mnicn
FLEX maKes availaole to tne user. Ine output or Enese reports is
controlled oy tne CN card as part or tne rA tie (ection
3.2.4.)

2",. See PR~.LAiti CiJSI LLm~

&ALLAJ QL;5Z F.L41 Ine inost sucaiviuea or niynesc inoenturec
itein in tne cost oreaKdown structure. Ene cost eitements ,nicn
cannot oe OroKen down to a greater degree. iiie primary cost
elements are those wnicn have equations descriing tneir cost
througnout *tne life cycle.

a&: Aooreviation for Researcn ano Development.

aL9S.i4 R.LS UQ Z.LQA: The method oy nlicn cost equations are
encoded as input to FLEX in the CSDFL or CS riles. (See section
3.2.3)

2E2W&Z1X RL9 : IJe time periods for onicn tLzA generates
output data refiecting the precicated cost or tne system (i.e.,
monthly reports, yearly reports, etc.).

22a: See REVERSED POLISH alOTATION

S& £1LW: The tile which indicates wlicn variaoles dre to oe
sensitized over a specified range. (See section .. W)

SC 4 , Variables defined in tne LQe' or 4v riles
wrincn can only nold one value (as opposed to array variacLes.)
Scalar variaoles are those wnicn do not contdin suoscrIpLs.

&Si&L21jJ 1LA 4 64: See AkHRAY VARLAdLL S

ZQ~,LaL £ C.%C: Refers to tne entire litetie ot a system.

U22A kA EliL: Input tiles wnicn upoace values :or edcn inuaiviuai
run or a multiple-run see.

.AA: Refers to one reporting perioa ana may not acta. aiy navi
tne lengtn ot one year depending on the user's aetjnitions ano
input ata. A-4
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IC.0 Other Program Information

C.1 JCL Deck Setupal Each IBM systen is slightly different and JCL naming conventions

will also differ from system to system. This means, in effect, that the user
will have to create his own JCL fiel, or at least, modify the example that
is included. (See figure 4.1-1.) If the user is not well acquainted with
JCL or the system, it is recommended that outside help be obtained in setting
up this file.

C.2 Special Functions
The FLEX program uses standard functions throughout with Lne

exception of the Hughes DATE function that is evoked in the main program.1The form of this statement is:

CALL DATE (IDATE)

I where IDATE is a three member array variable used to store twelve alpha-
numeric characters.

%MMMDDgYYYY (e.g. Oct. 03, 1981)

..
1.

IL

j C-
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C.3. FLEX Capability

C-3.1 Introduction
This is a more technical and complete description of the caoaolities

the FLEX program can support. Any excesses will cause fatal errors to be
generated.

C.3.2 Number of Cost Elements
There is space for IlI Cost elements and equations.

C.3.3 Number of Equation Elements
Equations elements are the arrays, scalars, operators, and con-

statns that comprise the equations. NOTE: (Arrays count as two equation
elements because of the suhscript.) There is space for 2002 equation elements.

C.3.4 Number of New Scalar Variables
Scalar Variables are those that can hold only a single value

throughout a run. There is space for 113 scalars. Each scalar name can be
to eleven characters long.

C.3.5 Number of New Array Variables
Array Variables are subscripted variables that may hold any

number of values depending on the subscript value. There is space for a
total number of 3001 array elements with space for 109 different array names.
Each array name can be up to eight characters long with three characters
left for the subscript field (a total of eleven characters.)

C.3.6 Number of Reporting Periods
The FLEX program describes reporting periods as "years" although

they can be any specified time period. There is space for up to 60 reporting
periods.

C.3.7 Number of Cost Categories
There is space for ten different cost categories. (See section

3.2.4 for the default NAMELIST values.) Each can be 24 characters long.

C-3



I C.3.8 Number of Funding Types
There is space for six different funding types. (See section

3.2.4 for the default NAMELIS'T values.) Each can be sixteen characters long.

C.3.9 Number of Major Cost Elements
Major cost elements are those whose CBS number is of the form

XOCOOO, where X represents an integer value from I to 9. They are the sub-
divisions just under the Total Life Cycle. There is space for six different

major cost elements. (See section 3.2.4 for the default NAIELIST values.)
Each can be sixteen characters long.

I
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//TT±8.35 ci08 (1.006.AF5703.00.42.SNUMB), OAROL.ANNE-ME'LE-. 0000004-0
/I/ CL.45sE. NOCTIF YzTT±8535. MSGCLASS=A 00oocozo
//Sl EXEC P011=E3GENER IDENTIFICATION FILE 0C003030
/ISYSPRINT D0 DUMMY 0000004
//SYSUTI D0O DNAMEZIDENT 00000050o
//SYSUT2 CC DCS=(RECFMF.LPECLz80,BLK$:-"E4080). 00000060
1DISP= (NEW. PASS). OSN=&TEllP2. 00000073
/SPACE=(TRK. (5.5))T.UNITzSYSOA ocoocoso

/ISYSIN D0O UMMY.DISPm 000000ec
I//!CENT D0 CSNzTTI8635. FLXeCECP. DATA (IDENIT) . SP=SHIZ 030000o
//S2 EXEC PGM=IESGENER OS - NV DEFAULT FILE 4TEMP112 00000=10
//SYSPRINT 00 OUMMY 00000±20
IISYSUTI DO DONAME=OSNVOFL 0ooo0±30
IISYSUT2 0 DODCS2 (RCFM=FB.L;Z!CL=80.3LKSIZE=4.080). 00000-740
II ISPzCNEW.PASS) .CSN=ATEMPl.1. 00000150
ISPACE=(TRK. (5,5) .UNITzSYSOA 00000160

IISYSIN 00ODUMMYOISP= 00000170
I/DOSNVCFL DO OSN=TTI8SS5. FLXSCEQP. DATA CDSOFL) .DISPSH5)R 00000i30
//53 EXEC PCM=IEBGENER CS - EQ DEFAULT FILE 4TEMP13 c0000±ea
//SYSPRINT 00 CUMMY 00000200
IISYSUT! 0O DONAME=CSECDFL 00000205
I /SYSUTZ 0O DCS (RECFM=FB. LRECL8ao. LKSIZE=4O8O). 00000210
11 DSP=(NE1W.PASS) .OSNZ8TEMP13. 000002i5
/SPA#.E(TR<. (5,5)).UNIT=-SYSDA 00000220

//SYSIN DO DUMMY.DISP= 00000225
I ICSEQDFL 0O DSN=TTI8635.FLXSOEQP. DATA (CSDFL) .DISP=SHR 00000230
//54 EXEC PGM=IEBGENER CS = EQ MODIFICATION FILE 00000235
//SYSPRINT DO DUMMY 00000240
IISYSUTI DD DONAME=CS 00000245
I /SYSUT2 CO DCB=(RECFM=FB.LRECLao. BLKSIZE=4O8O). 00000250
// DISP=NEWJPASS) ,DSN=&TEMP14.. 00000255
/I SPACE=(TRK. (S.5)).UNIT=SYSDA 00000260
/ISYSIN 00ODUMMY.DISP= 00000265
I/CS DO 05N=T718635. FLXSDEQP. DATA (CS). DISP=SH.R 00000270
l//S EXEC PGM=IEBGENER DATA FILE WITH CN PM AND NAMELIST 00000275
/ISYSPRINT 00O UMMY 00000280
//SYSUTI CO DONAME=OATA 000002Z5
/ /SYSUTZ 0 DODCB= (ECFM=FB. LRECL=80.BLKSIZE=4O8O). 00000250
II ISP=(NEW.PASS) .0SN=&TEMP5. 000003004
ISPACE=(TRK. (5,5)).UNIT=SYSOA 00000305

/ISYSIN DO OUMmY.OISP= 0C000310
//DATA D0ODSN=TT.8635.FLXSCEQP. DATA (DATA . DISP=SHP 0000031-5
//S6 EX(EC PGIM=IEBGENER OS - NV MODIFICATION FILE 00000320
/ISYSPRINT D0 DUMMY 00000325
//SYSUTI 0O OONAME=NV 0003
/ /SYSUT2 DO 0C5 (RECFM=FB. LRECL=80. BLkSIZE-=4080), 00000335
1/ ISP=(NEW. PASS). DSN=ATEMP12. 00000340 '
ISPACE=(TRK. C5.5)).UNIT=SYSOA 00000345

//NV 00 OSN=TTias35. FLXeDEQP. DATA (NV). DISP=SHR 00000350
IlSYSIN DO DUMMY. DISP= 00000355
//S7 EXEC PGM-iIEBGENER SENSITIVITY ANALYSIS FILE 00000360
//SYSPRINT D0 DUMMY 00000365
//SYSUTI DO DDNAME=SA 00000370
/ /SYSUT2 0 D CB=(RECF=FS. LRECL=8O,BLKSI2 e=4O8O). 00000375
II ISP=(NE]W, PASS). DSN&TEIP!5. 00000380
ISPACO!(TRK. 5.5)) .UNIT=SYSOA 00000385

//SYSIN D0ODUMMY.DISPm 00000330o
/ ISA D0ODSN=TT1B635. FLXSDEQP. DATA (SA) . ISP=SHR 000003Z5
IISTF-012 EXEC PGM=FLF.X.PARM='l.TIME=(1.30) 00000400
/ /STEPLIS DO DISP=SHR. DSN=TT±853S. FLEX. LOAD 00000405
//FTO±FOO± D0O CB=(PECFMF.LRECL8.LKSIZE=4080). DO00O0±fl
/1 DSN=&TEMP±. SPACE= (TRK. (20. ±0)). UNIT=S'rSDA 00000420
I//-rO2FO00D 05ON=&TEMP2. DISP (OLD. PASS) 00000 4:10
//FT03FOOI.0 DODCB=(RECFM=F5.LRECL=80.8LKSIZE=4080). 0000.e35
// DSN&tTEMP. SPACE- (TRK. (20.10C). UNIT=SYSDA 000004 40
//FTO4FOal 00 DCS=(PECFM=FB.LRECL=8O.3LKSIZE-=4080). 00000445
II0N=&TEMP4. SPACE (TRK. (20. ±0)). UNIT=S'rSDA 00000450

/lFTOSFaO± D0 DSN=&TEMPS. DISP=(OLD. PASS) 00000452
I /FTO6FOa± DO SYSOUTX. FC8= (F880. ALIGN) 00000453
//FTO8FOQ± DO DCS=RECFMVS.SPACE=(aO.(300)) .UNIT=SYSDA 00000455
//FTOSFOO. D0ODCB=(RECFMF.LECL80.LKSIZE=4.080). 00000460
// DSNs&TEMPS. SPACE (TRK. (20.10)). UNIT:SYSCA 00000470
//FT±OFOO± D0O0C8 (R!CFMVBS. LRECL132. SLKSIzE:=1324). 00000475
// SPACEx(TRX. C5.)).UNITzSYSOA oooo'co
I /FT±±FOO± D0ODSN=4TEMP±41, 05P=(CLD. PASS) 00000485
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I /FT12FCC± 00 DSN=9TVAP-2.DISP=(L0.PrS52 000004!0
/ /FT±3FCO! DO D5N~tTEMP1'3.DISP=COL D. PASS) 000!
1I171,4FOO D 00=SNTEP'.. 01SP:= (CLD. PASS)1 00000500
//FT±SFC: 00 D5N~tTEMP!5. DISP= (OLD. PAS5) 00c005C5

*/ /FTISFOOI 00 SYSOUT=). OCBZ (REC--M=FBA. LREDL=O. BLKSIZE=8C) 000005io
//FT20F001 00 OSN=TT1.885.RE52.DrTi;. DISP= (NEW. CATLGOL 000005i5
/ LNT=TSO .DCB=(REC -M=F5. LPS L.80. 8LrK:3ZE=80). SPACE=(TR. (3. , 2LSZ ) C00C051-6

' 1FT2!Y00 00 DUMMY. DISP (NEW. CATLG), 00000520
I/UNIT2SO. DCS= (RECFM=FB. LRECi.80. SLKSIZE8Oa) , SPACE= (TRX. (1. 1) . RLSE) 000CC521I//SYSIN 00 DUMMY 00000530

c-6



I APPNDX D

3 SAMPLE NAVMA EWMEC CBS *M Eq=A'OS

Reference: Life Cy ce Cost Guide for E~uipnient Ana1l'sis,
Nava eaponsi Support Actvity, Engineering
Management Department, Cost Management Division,
January 1977.
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APPWLX D

SAMPLE NOVMAT EQU mT CBS AND EQ=JAaICNS

This appedix contains a listing of the sample cost breakdown stucture
provided by the Navy for their equipt model. Following the CBS is a dera.iled
listing of each equation and each equation cost factor (variable).

D.1 AlLA wu!PMNT MUOLL Cost oreaxdown atructaure

0000U0 TOTAL LFE CYCLE

IQ00000 RiSEAiCH AW~D OiLPMqE*I
11UUU0 Valoadtion
11100i Contractor
11200 Government
120Uv0 Full Scale Oevelopmenc
121000 Contractor
121100 management
i2120o tngineering
121300 Prototype daraware
121400 sot ,'are
1215o0 jest ana Evaiuation
121600 Uocumencation
121700 support ano Test Equipment
122000 Government
122100 Program Manaqement
122200 Prototype Test and Evaluation
122210 Training
122220 Test Site Activation
122230 Test and tvaluation

200000 1NVLSTME4Nr
210000 Government Program management
220000 Prime Equipment Acquisition
221000 Production Hardware
222000 Production Support ano Services
223U00 Proouction Test and Evaluation
224000 Transportation
2250uu Installation and Checkout
2.u00O Initial Support Acquisition
231000 Support and Test Lquipment Acquisicion
232000 Supply Support
23200 Initial Spares
23211u Orime .quipment
234120 Support ana rest Lquipment
232200 New N S Entr, into tne Supply System
23300u Facilities

D-2



233100 jperational
23320v maintenance
234uUO Documentation
2341u0 mcquisition
2342u0 Keproauction and lstr-ioucion
23500U Training
23b100 operator
23b200 0/1 Level maintendnce
2s53uu Uepot Level maintei.ance
m Z3vuU instructor
2355uu Lranizn; Mius

3U0Oou ut- AAI ..46 Aiij u ppukl '
m31000u Operation

311000 Personnel
312000 Faci1ties
313000 tnergy Consumption
3140U0 Material Consumption
3150u0 So~tare Maintenance
32000u Support
3di000l Corrective maintenance
321100 Larjor
321110 Q/i Level (Remoe . Replace)
321120 0/1 Level (Repair)
32113u Depot Level (Repair)
3212U0 Repair material
321300 Transportation ano PacKaging
321310 material handling Laoor
3213 0 PacKaging Materiae
321330 Shipping
322000 Preventive Maintenance
322100 Labor
322200 material
3230u0 ;vernaul
323100 Laoor
323200 Material
323300 Transportation
324000 Support & lest &quipment Maintenance
325000 Facilities
325100 Shop Space
32511U 0/1 Level
325120 uepot Level
325200 inventory Storage
325210 0/1 Level
325220 Depot Level
326000 Documentation Maintenance
327000 Supply Support
327100 Replenishment Spares
32720u Supply System Management
32U000 1raining

i 328100 Operator

2 *:<*
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D.2 Eaipment Life Cycle Cost Equations

Id

CBS 121200
Contractor Engineering costs during full scale development effort
is

I Y
S DCE(I)

Where
DCE(I) Contractor Engineering costs ($/yr)1

CBS 1213001 Contractor prototype hardware development costs dur-ing full scale
development effort are

Y
5 DCH(I)
I-1

Where
DCH(I) Contractor prototype hardware costs ($/yr)

CBS 121400
Contractor software development costs during full scale
development effort are

Y
$ DCS(I)

" Where
DCS(I) Contractor Software development costs ($/yr)

D-5
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CBS 121500
Contractor development Test & Evaluation costs during full scale
development effort is

y
S CTE(I)
I-1

Where
DCTE(I) Contractor development Test & Evaluation costs ($/yr)

CBS 121600
Contractor Documentation costs during full scale development
effort are

y
r DCD(I)

Where

DCD(I) Contractor Documentation costs ($/yr)

CBS 121700
Contractor Support & Test equipment development costs during full
scale development effort are

y
S DCST(I)

Where
DCST(I) Contractor S&TE development costs ($/yr)

D-6
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CBS 122100
Government Program Management costs during full scale development
effort are

Y
S DGPM(I)

I-1
Where

DGPM(I) Program Management costs ($/yr)

jCBS 122210
Training costs incurred by students during Test & Evaluation
maintenance program are

IY
SDGTT(I )

~I-1

Where
DGTT(I) Training costs ($/yr)

CBS 122220
Test Site activation/deactivation costs incurred by Government
during full scale development Test & Evaluation program are

Y
S DGTA(I)I-1

Where
DGTA(I) Test Site activation/deactivation costs ($/yr)

CBS 122230
Test & Evaluation costs incurred by Government during full scale
development Test & Evaluation Program are

Y
S DGTE(I)
1-1

Where
DGTE(I) Test & Evaluation personnel costs ($/yr)

D-7



INVESTMENT COSTS

CBS 210000
Government Program Management cost is

y
$ PHG(I)I-I

Where
PMG(I) Program Management costs ($/yr)

CBS 221000
Production hardware costs of the Prime Equipment are

Y
S NN(I) * CU
I-1

Where
NN(r) Prime equipment annual acceptance schedule (equip./yr)
CU Prime equipment procurement price ($/equip.)

CBS 222000
Production Support & Services costs of the prime equipment
are

y
$ PSS(I)I-I

Where
PSS(I) Production Support & Services costs ($/yr)

CBS 223000
Production Test & Evaluation costs of the prime equipment
are

y
S PTE(I)

Where
PTE(I) Production Test & Evaluation costs ($/yr)

D-8
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CBS 224000
Transportation to installation site expenditures to cover the cost
of moving the prime equipment from the contractors facility to the
point of installation are

S NN(1) * CTPE
I-i

i1- Where
NN(t) Prime equipment annual acceptance schedule (equip/yr)
CTPE Transportation costs (S/equip)

CBS 225000
Installation costs for the Prime Equipment are

Y
S NN(I) * CIPE
I-i

Where
NN(I) Prime equipment annual acceptance schedule (equip/yr)
CIPE Installation costs (S/equip)

CBS 231000
Acquisition costs of Support & Test equipment are

Y
S STE(I)

Where
STE(I) Support & Test equipment acquisition costs ($/yr)

D-9
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CBS 232110
Acquisition cost of Primary equipment Initial Spares is

Y NK
S NN(I) - S OT-DC(K)*QTY(K)*CST(K)*DSC(K)-(FPSTFILS)

I-1 K-i
[l-DSC(K)]*[RSS(K)*FIRT+[l-RSS(K)]*FDRT]] /

[R(K)*FR(I)*365]

Where
NN(I) Prime equipment annual acceptance schedule (equip/yr)
OT Prime equipment annual operating time (hrs/equio/year)
DC(K) Duty cycle of Kth item (ratio)
QTY(K) Quantity of Kth item (quantity/item)
CST(K) Unit cost of the Kth item (S/item)
DSC(K) Discard rate of Kth item (ratio)
FPST Procurement lead & safety stockage time for spares (days)
FILS Required stockage time at 0/I level for spares (days)
RSS(K) Repair level ratio (ratio)
FIRT Required stockage time for 0/I repairable items (days)
FDRT Required stockage time for depot repairable items (days)
R(K) Mean time between failures for Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
K Designator for a specific spare/repair item
NK The number of spare/repair items in an equipment

CBS 232120

Acquisition cost of Support & Test Equipment Initial Spares
is

Y
S STE(I) * STEM
I-i

Where
STE(I) Support & Test equipment acquisition costs ($/yr)
STE11 Material support rate Percent of S&TE cost (ratio)

D-10
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CBS 232200
Introduction of new NSN's (National Stock Number) into tne supply
system costs are

IY1
Y ( NSNP + NSNS ) RIE

I=IYI

Where
NSNP Number of new NSN' s of Primary Equipment (NSN)
NSNS Number of new NSN' s of Support & Test Equipment (NSN)
RIE Average NSN entry into the supply system cost ($/NSN)

CBS 233100
Facility costs incurred by the Government to construct/prepare
the operational sites are

V

S FOS(I)
I-i

Where
FOS(I) Operational site const/prep. costs ($/yr)

CBS 233200
Facility costs incurred by the government to construct/prepare
maintenance sites are

Y
S FMS(I)

IMl

Where
FMS(I) Maintenance site constr/prep. costs ($/yr)

CBS 234100
Acquisition costs of Technical Data not included in the
development costs are

Y
S AD(I)

I-i

Where
AD(I) Technical Data Acquisition costs ($/yr)

D-1



CBS 234200
Reproduction and Distribution costs of Technical Data are

Y
$ NC(I) * NP * CP

I-i

Where
NC(I) Number of copies (copies/yr)
NP Number of pages in a set of technical data (pages)
CP Reproduction and distribution costs (S/page/copy)

CBS 235100
Operating personnel pay, allowance, travel costs,and course fees
incurred during the initial operator training course are

Y
$ PTO(I) * CTO

1-3.

Where
PTO(I) Number of students (students/yr)
CTO Operating personnel training cost (S/student).

CBS 235200
0/I level maintenance personnel pay, allowance,travel costs,
and course fees incurred during the initial training course
are

Y
S PTM(I) * CTMI-i

Where
PTM(I) Number of students (students/yr)
CTM 0/I Maintenance personnel training cost (S/student)

...... . .... ..... .. ... . . _ ,, ,,,, • , , , , - - i,,'. -. ,...
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CBS 235300
Depot level maintenance personnel pay, allowancetravel costs,
and course fees incurred during the initial training course
are

Y
S PTP(I) * CTP
I-i

Where
PTP(I) Number of students (students/yr)
CTP Depot Maintenance personnel training cost (S/student)

CBS 235400
Instructor training personnel pay, allowance,travel cysts, and
course fees incurred during the initial training course are

y
S PTI(I) * CTI

Where
PTI(I) Number of students (students/yr)
CTI Instructor training cost (S/student)

CBS 235500
Acquisition and installation costs of training aids of the
initial training program are

y
S ATU(I)
I-I

Where
ATU(I) Acquisition'and installation costs of training aids (S)

D-13
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OPERATING AND SUPPORT COST

CBS311000
Personnel pay and allowance costs incurred by the equipment operators
are

Y
S N(I) * PO * RO * OT

t-i

Where
N(I) Prime equipment inventory (equip/yr)
PO Number of operators per prime equipment (operator/equip)
RO Operator hourly pay rate (S/hr/operator)
OT Prime Equipment operating time (hrs/equip/yr)

CBS 312000
Facility space costs for providing necessary operational area for
the equipment are

Y
$ L'(I) * .SOC * CSO

where
N(I) Prime equipment inventory (equip/yr)
PSOS Operational area per prime equipment (sq.ft./equip)
CSO Operational area space cost (S/sq.ft./yr)

CBS 313000
Energy cost incurred during the equipment operation is

Y
S N(I) * CE * OT
t-l

Where
N(I) Prime equipment inventory (equio/yr)

CE Energy cost ($/hrs/equip)
OT Prime Equipment operating time (hrs/equip/yr)

D- 14
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CBS 314000
Material costs incurred during the equipment operation are

Y
S N(I) * CM * OT
J-

Where
N(I) Prime equipment inventory (equip/yr)
CM Material cost ($/hr/equip)
OT Prime equipment operating time (hrs/equip/yr)

CBS 315000
Software maintenance costs incurred during the equipment operation
are

Y
S CS(I)
I-1

Where
CS(I) Prime equipment software maintenance costs ($/yr)

CBS 321110
0/I level Corrective Maintenance Labor costs for the detection,
isolation, removal and replacement of item failures in the prime
equipment are

Y NK
S N(I) * S OT*DC(K)*QTY(K)*LSO(K)*RSL / [R(K)*FR(I)]

1-1 K-I

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)

(TY(K) Quantity of Kth item (quantity/item)
LSO(K) 0/I maintenance time to remove,replace Kth item (hrs/item)
RSL 0/1 maintenance personnel pay rate ($/hr)
R(K) Mean time between failures for Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

D-15



CBS 321120
0/I level Corrective Maintenance Labor costs incurred during the
repair of a failed item are

IN
$ N(I) *S OT*DC(K)*QTY(K)*LSI(K)*RSL*RSS(K)[I-DSC(K)] /

Iin K-1
[R(K)*FR(I)]

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)
QTY(K) Quantity of Kth item (quantity/item)
LSI(K) 0/I maintenance time to repair the Kth item (hrs/item)
RSL 0/I maintenance personnel pay rate ($/hr)
RSS(K) Repair level ratio (ratio)
DSC(K) Discard rate of Kth'item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

CBS 321130
Depot level Corrective Maintenance costs incurred during the repair
of a failed item are

Y NK
S N(I) * S OT*DC(K)*QTY(K)*LSD(K)*RSD*[l-RSS(K)]*

I-1 K-1
(I-DSC(K)] / (R(K)'FR(I)]

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr),
DC(K) Duty cycle of Kth item (ratio)
OTY(K) Quantity of Kth item (quantity/item)
LSD(K) Depot maintenance time to repair Kth item (hrs/item)
RSD Depot maintenance personnel pay rate ($/hr)
RSS(K) Repair level ratio (ratio)
DSC(K) Discard rate of Kth item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
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CBS 321200
Corrective Maintenance Repair Material costs are

Y NK
5 N(I)* S OT*DC(K)*QTY(K)*CST(K)*FM*fl-DSC(K)] / [R(K)*FR(l)]Iai K-1

jWhere

N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)
QTY(K) Quantity of Kth item (quantity/item)
CST(K) Unit cost of the Kth item (S/item)
FM Repair material rate. Percent of item cost (ratio)
DSC(K) Discard rate of Kth item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

CBS 321310
Packaging Labor costs incurred during the process of shipping
failed items between the intermediate and depot level main-
tenance facilities are

Y NK
5 N(I)* S OT*DC(K)*QTY(K)*2*W(K)*RPL*[l-RSS(K)] *

I-1 K-I
(-DSC(K)] / [R(K)*FR(I)]

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)-
OTYCK) Quantity of Kth item (quantity/item)
W(K) Weight of Kth item (#)
RPL Packaging labor cost ($/#)
RSS(K) Repair level ratio (ratio)
DSC(K) Discard rate of Kth item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
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CBS 321320
Packaging Material cost incurred during the process of shipping
failed items between the intermediate and depot level main-
tenance facilities are

S¥Y NK
5 N(I)- 5 OT*DC(K)*QTY(K)*2*W(K)*RPM*l-RSS(K)]

1-1 K-1
[1-DSC(K)] / [R(K)*FR(I)]

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)
QTY(K) Quantity of Kth item (quantity/item)
W(K) Weight of Kth item (#)
RPM Packaging material cost (S/t)
RSS(K) Repair level ratio (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

CBS 321330
Shipping cost incurred during the transportation of failed
items between the intermediate and depot level maintenance
facilities are

Y NK
S N(I) * S OT*DC(K)*QTY(K)*2*W(K)*RSR*RW(K)*[I-RSS(K)1*

1-1 K-i
[I-DSC(K)] / [R(K)'FR(t)]

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)
QTY(K) Quantity of Kth item (quantity/item)
W(K) Weight of Kth item (#)
RSR Shipping cost ($/#)
RW(K) Item packing weight ratio (shipping Wt/unpacked Wt)
RSS(K) Repair level ratio (ratio)
DSC(K) Discard rate of Kth item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
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CBS 322100

Preventive Maintenance Labor costs are

I y NM
S N(I) * S OT * LPM(N) * RSL / NPM(N)
I.1 N-I

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
LPM(N) Maintenance time of Nth type PM action (hrs/equip/action)
RSL 0/I maintenance personnel pay rate ($/hr)
NPM(N) Time between inspections of Nth type PM (hrs/action)
N Designator for a specific preventive maintenance type
NM Number of preventive maintenance types

CBS 322200
Preventive Maintenance Material costs are

Y NM
S N(I) S OT * MPM(N) / NPM(N)

1.1 N-1

Where
N(I) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
MPM(N) Material cost of Nth type PM action (S/equip/action)
NPM(N) Time between inspections of Nth type PM (hrs/action)
N Designator of a specific preventive maintenance type
NM Number of preventive maintenance types

CBS 323100
Prime equipment Overhaul Maintenance Labor costs are

Y
S NOH(I) * OL * RSD

I-1

Where
NO(I) Prime equipment overhaul schedule (equip/yr)
OHL Overhaul maintenance time (hrs/equip)
RSD Depot maintenance pay rate ($/hr)
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CBS 323200
Prime equipment Overhaul Maintenance Material costs are

Y
S NOH(I) * OHM
l-1

Where
NOH(I) Prime equipment overhaul Schedule (equip/yr)
OHM Overhaul maintenance material cost (S/equip)

CBS 323300
Transportation of material costs for shipping equipment and
othe-r items during Prime equipment overhaul are

Y
$ NOH(I) * OHT

1-1

Where
NOH(I) Prime equipment overhaul schedule (equip/yr)
OUT Material shipping rate (S/equip)

CBS 324000
Support & Test Equipment Maintenance Labor and Material costs
are

Y
' N(I) * STES

Where
N(I) Prime equipment inventory (equip/yr)
STES Recurring support cost of S&TE (S/prime equip)
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CSS 32511Z
C/t level maintenance shop space costs are

: ~ ~MS:T(I) * Citsae ot (/s.i.

wihere
? ss:(:) 0/1 ma-*ntenance shoo sc~ace (sa. ft./yr)
Cuz 0/1Imaneacspc o4, 5s.f)

Deo level3512 maintenance shop s.-ace costs are

S MSSD(I) *CSD

Where
M4SSO.(I) Depot maintenance zhoo space (sq. ft/yr)

*CSO Depot maintenance space cost (S/sq.. ft.)

CBS 2025210
0/1 level maintenance material storage costs are

rS SS(r) *CSZ

Where
ZSSI(I) 0/1 maintenance material storage space (sq. ft./yr)

..CSI 0/1 maintenance space cost (S$/sq. ft.)

* CBS 325220
Depot level maintenance material storage costs are

y
SISSD(I) 'CSD

Where
ISSD(I) Cepot maintenance material storage space (sq. Aft./yr)
CSO Depot maintenance space cost ($/sq. ft.)
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CBS 326000
Technical data maintenance costs for managing the technical data
distribution center are

Y
S NP - ROM

IZIYI

Where
NP Number of pages in a set of technical data (pages)
RDM Technical data management costs (S/page)
IYI Initial year

A

CBS 327100
Corrective Maintenance Replenishment Spares costs are

Y NK
S N(I)* S OT*DC(K)*QTY(K)*CST(K)*DSC(K) / [R(K)'FR(I)]

1-1 K-1

Where
N(Z) Prime equipment inventory (equip/yr)
OT Prime equipment operating time (hrs/equip/yr)
DC(K) duty cycle of Kth item (ratio)
OTY(K) Quantity of Kth item (quantity/item)
CST(K) Unit cost of the Kth item (S/item)
DSC(K) Discard rate of Kth item (ratio)
R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

CBS 327200

Supply support management costs are

y

S [NSNP + NSNS] *RIM
:*IYI

Where
NSNP Number of new NSNs for prime equipment (NSN)
NSNS Number of new NSNs for S&TE equipment (NSN)
RIM Supply support management costs ($/NSN)
IYI Initial year
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I D.3 Equipment Life Cycle Cost Factors (Variables)

ILife Cycle Cost Factors

Names, Descriptions, Dimensions and SourcesI
The material in this appendix contains a listing of

I the 104 Cost Factors used in the NAVMAT LCC Model. Names,

Descriptions, Dimensions and the source of information

have been identified for all the Cost Factors. These major

sources are:

1. Program Management Office (P140)

2. Program Manager for Logistics (PM(L)) and/or his/her

Logistic Managers

3. The Contractor

4. Analyst
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Name AD1)
Description Acauisition cost of data during Investment in year I.

This refers to acquiring, writing, assembling, refor-
mating technical manuals and other documentation not
covered during Research & Development phase.

Dimension S/year
Source PMO

Name ADC(I)
Description Government payments to the contractor for technical

and managerial work performed during the Validation
phase of the Research & Development in year I.

Dimension S/year
Source PMO

Name ADG(I)
Description Government expenditures for technical and managerial

work performed during the Validation phase of the
Research & Development in year I.

Dimension S/year
Source PMO

Name ATU (r)
Description Acquisition, transportation, and installation costs

of training aids and devices to conduct operator,
maintenance personnel, and instructor training courses
during initial training program in year I.

Dimension S/year
Source Pti(L)

Name BY
Description Base year during/from which all cost adjustments are

made.
Dimension Dimensionless
Source PMO

D-24
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Name CE
Description Energy consumption cost incurred during the operation

of the prime equipment.
Dimension S/hr/equip
Source PM(L) & Contractor

Name CIPE
Description Installation cost of the prime equipment (If not

covered by the acquisition cost). This cost refers to
the material and services involved in assembling the
equipment and complete checkout to assure achievement
of operational status.

Dimension S/equip
Source PM(L)

Name CM
Description Cost of materials consumed during the operation of the

prime equipment.
Dimension $/hr/equip
Source PM(L) & contractor

Name CP
Description Average cost per page of set-up, reproduction, and

distribution of technical manuals.
Dimension S/page/copy
Source PM(L)

Name CS(I)
Description Software maintenance cost during prime equioment

operation in year I.
Dimension $/year
Source PM(L)

I D-25
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Name CSD
Description Area cost for depot level maintenance space
Dimension $/sq.ft./yeac
Source PM(L)

Name CSI
Description Area cost for 0/I level maintenance space
Dimension $/sq.ft./year
Source PM(L)

Name CSO
Description Area cost for Operational space.
Dimension $/sq.ft./year
Source PM(L)

Name CST(K)
Description Unit cost of the Kth spare/repair item.
Dimension $/item
Source PM(L)

Name CTI
Description Average cost incurred during instructor training course

for personnel pay & allowance, travel, and course fees.
Dimension $/student
Source ?NIL)

Name CTM
Description Average cost incurred during 0/I maintenance personnel

training course for personnel pay & allowance, travel
and course fees.

Dimension S/student
Source PM(L)
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Name CTO
Description Average cost incurred during operating personnel

training course for personnel pay & allowance,
travel, and course fees.

Dimension S/student
Source PM(L)

Name CTP
Description Average cost incurred during depot maintenance per-

sonnel training course for personnel pay & allowance
travel, and course fees.

Dimension S/student
Sourse PM(L)

Name CTPE
Description Transportation cost of prime equipment from contractors

facility to installation site (if not included in acou-
isition cost). This includes the packaging and trans-
portation of the prime equipnent from the contractors
facility to the first destination, and then to
the second destination (operation site).

Dimension S/equip
Source PM(L)

Name CU
Description Unit price of the prime equipment. In addition to the

prime equipment hardware this cost may include part
or all of productior, support and services costs, and
transportation end installation cost of the equipment.
(These costs thould be identified properly to avoid
double counting).

Dimension S/equip
Source PMO

Name DC(K)
Description Duty cycle of the Kth spare/repair item. Percent of

prime equipment operating time.
Dimension Ratio (Item operating time/Eauip. operating time)
Source PM(L) & Contractor

D-27
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Name DCD(I)
Description Payment by the Government to the Contractor for all

the deliverable data acquired during full scale deve-
lopment in year I. The data requirement will normally
be selected from the departmental or agency authorized
data list. It includes the effort for acquiring,
writing, assembling, reformating, production,packaging
and shipping Engineering data, SuDport data, and
Management data required by the government.

Dimension S/year
Source PMO

Name DCE(I)
Description Payments by the Government to the Contractor for the

engineering efforts during full scale development in
year I. This includes all engineering efforts associ-
ated with the equipment design and development.
Specifically, the cost of system engineering, and
integration, design engineering, design support en-
gineering, and engineering planning costs. It in-
cludes the cost of direct labor, material, overhead,
and other direct costs incurred during the engineer-
ing process.

Dimension S/year
Source PMO

Name DCH(I)
Description Payments by the Government to the Contractor for the

hardware development efforts during full scale
development in year I. This includes the fabrication
and assembly of full scale development models in
support of the engineering design activity. This
includes the cost of direct labor, materials and over-
head associated with material procurement and handling,
tooling and test equipment in support of manufacturing,
fabrication, assembly, system integration, and
checkout.

Dimension S/year
Source PMO
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Name DCPM(I)
Description Payment by the Government to the Contractor for

the Management effort during full scale development
in year I. This refers to the costs incurred for
planning, organizing, manning, directing, and con-
trolling the technical and administrative activities
of the oroject. This includes the cost of personnel,
services, and overhead associated with cost/schedule
control, configuration management, data management,
contract management, and ILS (Integrated loaistic
support) management.

Dimension S/year
Source PMO

Name DCS(I)
Description Payment by the Government to the Contractor for

software development effort for the prime ecuipment
during full scale development in year I. This in-
cludes the cost of direct labor, material, overhead,
and other direct costs associated with the computer
software development.

Dimension $/year
Source PMO

Name DCST(I)
Description Payment by the Government to the Contractor for the

development of the Peculiar Support and Test equipment
durina full scale development in year I. This refers
to all costs inclusive of the software costs associ-
ated with Peculiar Support & Test equipment.

Dimension $/year
Source PMO
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Name DCTE(I)
Description Payment by the Government to the Contractor Test &

Evaluation efforts during full scale development in
year I. This refers to the costs which are incurred
in support of the government testing (OTE and LOTE)
during the full scale development phase of theequipment life cycle. This cost factor may include

for example: spares, repair parts, support & test
equipment, training, test site activation, facility
requirements, and services.

Development test and evaluation (DTE) support is
designed to determine and/or verify technical per-
formance and safety characteristics of an item,
associated tools and test equipment. It includes
determination of structural, mechanical, electrical,
chemical and other physical properties of the
equipment. DTE is generally conducted in contrac-
tors facilities.

Initial operational test and evaluation (IOTE)
support refers to the operational test and evalua-
tion performed during the full scale development
prior to the production decision to provide in-
formation as to the equipment military use expected
operational'effectiveness and operational suita-
bility, maintenance concepts, training needs and
technical manual suitability. IOTE is generally
conducted at Government facilities.

Dimension $/year
Source PMO

Name DGPM(I)
Description Government project management costs incurred during

full scale development in year I. This refers to
the technical and administrative planning, organi-
zing, directing, coordinating, controlling, and
approval actions designed to accomplish overall
program objectives. Examples of these activities
are configuration management, cost/schedule manage-
ment, data management, contract management, and
integrated logistic support management.

Dimension $/year
Source PMO

D
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Name DGTA(I)
Description Government costs for test site activation/deactiva-

tion during full scale development Test & Evaluation
program in year I. This refers to the costs for test
site modification, transportation and installation
of the prototype models at the test site, test
site operation, restoration and facilities leased
or government facilities used during Test & Evalu-
ation program.

Dimension S/year
Source PMO

Name DGTE(I)
Description Government personnel costs incurred during full

scale development Test & Evaluation program for
testing and evaluation.

Dimension 5/year
Source PMO

Name DGTT(I)
Description Government costs to train students during full scale

development Test & Evaluation program in year I.
This refers to the pay & allowance and travel expen-
ses and the course fees and the training facilities
provided by the government.

Dimension S/year
Source PMO

Name DR(I)
Description Annual discount rate for future costs in year I.
Dimension Ratio
Source PMO & Analyst

Name DSC(K)
Description Discard rate of the Kth spare/repair item.
Dimension Ratio
Source PM(L) & Contractor
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Name FDRT
Description Required stockage time for depot level repairable

items at 0/I and depot level.
Dimension Days

i Source PM(L)

Name FILS
Description Required stockage time for replenishment spares at

O/I level.
Dimension Days
Source PM(L)

Name FIRT
Description Repair cycle time of repairable items at O/1 level.
Dimension Days
Source PM(L)

Name FM
Description Repair material rate.
Dimension Ratio - (Repair material cost/Item unit cost)
Source PM(L)

Name FMS (I)
Description Maintenance site construction/preparation costs

during Investment period in year I.
• Dimension $/year

Source PMO

Name FOS(I)
Description Operational site construction/preparation costs

during Investment period in year I.
Dimension S/year
Source PMO
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Name EPST
Description Procurement lead and safety level stockage time

for initial spare & repair parts.
Dimension Days
Source PM(L)

Name FR(I)
Description Reliability improvement or degradation factor during

year I.
Dimension Dimensionless
Source PM(L)

Name IRCON(I)
Description Annual inflation rate for future costs for construc-

tion type of funding during year 1.
Dimension Ratio
Source Analyst

Name IROM(I)
Description Annual inflation rate for future costs of O&M type of

funding during year I.
Dimension Ratio
Source Analyst

Name IRPROC(I)
Description Annual inflation rate for future costs of procurement

type of funding during year I.
Dimension Ratio
Source Analyst.

Name IRRD(I)
Description Annual inflaiion rate for future costs of R&D type

of funding during year I.
Dimension Ratio
Source Analyst
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Name ISSD(I)
Description Storage space required for the depot inventory

during year I.
Dimension sq.ft./year
Source PM(L) & Contractor

Name ISSI(I)1 |Description Storage space required for the 0/I inventory
during year I.

Dimension sq.ft./year
Source PM(L) & Contractor

Name IYI
I Description Year I dur'ing which initial cost occur.

Dimension Dimensionless
Source PMO

Name LO(I)
Description Desired manning level for operating personnel

during year I.
Dimension Personnel/year
Source PM(L) & Contractor

Name LM(I)
Description Desired manning level for 0/I level maintenance

personnel during year I.
Dimension Personnel/year

Source PM(L) & Contractor

Name LP(I)
Description Desired manning level for depot level maintenance

personnel during year I.
Dimension Personnel/year
Source PM(L) & Contractor
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Name LPM(N)
Description Preventive maintenance labor time for the Nth

type of maintenance action.
Dimension hrs/action
Source PM(L) & Contractor

Name LSD(K)
Description Depot maintenance labor time to repair the Kth

item.
Dimension hrs/item
Source PM(L) & Contractor

Name LSI(K)
Description 0/I maintenance labor time to repair the Kth

item.
Dimension hrs/item
Source PM(L) & Contractor

Name LSO(K)
Description 0/I maintenance labor time to remove, replace the

Kth item.
Dimension hrs/item
Source PM(L) & Contractor

Name MPM(N)
Description Material cost for the Nth type of preventive

maintenance action.
Dimension S/action
Source PM(L) & Contractor
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j Name MSSD(I)
Description Shop space required for depot maintenance

during year I.
Dimension sq.ft./year
Source PM(L) & Contractor

Name MSSI(I)
Description Shop space required for 0/I maintenance

during year I.
Dimension sq.ft./year
Source PM(L) & Contractor

Name N(I)
Description Number of equipments in the Navy's inventory

system at the end of year I.
Dimension equip/year
Source PM(L)

Name NC(I)
Description Number of copies of technical data to be distributed

and inventoried during year I.
Dimension copies/year
Source PM(L)

Name NK
Description Total number of spare/repair items in the prime

equipment.
Dimension Dimensionless

Source PM(L) & Contractor

Name NM
Description Number of preventive maintenance types of the

prime equipment.
Dimension Dimensionless
Source PM(L) & Contractor
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Name NN(I)
Description Prime equipment annual acceptance schedule.

Number of equipments acquired during year I.
Dimension equip/year
Source PMO & PM(L)

Name N4OH(t)
Description Prime equipment overhaul schedule. Number of

equipments scheduled to be overhauled durinc
year I.

Dimension equip/year
Source PMO & PM(L)

Name NP
Description Number of pages per technical manual maintained

by Navy.
Dimension pages/copy
Source PM(L) & Contractor

Name UPM(N)
Description Time between inspections of the Nth type of

preventive maintenance action.
Dimension hrs/action
Source PM(L) & Contractor

Name NPO(I)
Description Prime equipment phase out schedule. Number of

equipments scheduled to be phased out during
year 1.

Dimension equip/year
Source PMO & PM(L)
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Name NSNP

Description Total number of new National Stock Numbers (NSN)
to be issued on the prime equipment

Dimension NSN
Source PM(L) & Contractor

Name NSNS
Description Total number of new National Stock Numbers (NSN)

to be issued on the peculiar Suppor: & Test
equ ipments

Dimension NSN
Source PM(L) & Contractor

Name OHL
Description Prime equipment overhaul maintenance labor time.
Dimension hrs/equip
Source PM(L) & Contractor

Name OHM
Description Prime equipment overhaul maintenance material cost.
Dimension $/equip
Source PM(L) & Contractor

Name OHT
Description Prime equipment overhaul maintenance material

shipping rate.
Dimension $/equip
Source PM(L) & Contractor

Name OT
Description Prime ecui~ment annual operating time.
Dimension hrs/equip/year
Source PMO
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N ame PMG()
Description Government project management costs incurred

during the Investment period in year I. This refers
to the technical and administrative planning,
organizing, directing, coordinating, controlling
and approval actions designed to accomplish overall
program objectives. Examples of these activities are
configuration management, cost/schedule managemen.t,
data management, contract management, value engi-
neering, quality assurance, and integrated logistic
management.

Dimension S/year
Source PMO

Name PO
Description Number of personnel required to operate a.prime

equipment.
Dimension personnel/equip
Source PM(L)

Name ?SOS
Description Floor space required for the operation of a

prime equipment.
Dimension sq.ft./equip
Source PM(L) & Contractor

Name PSS(I)
Description Production support and services cost incurred

durinq the Investment perioi of the life cycle cost.
These are the supportive costs incurred during
the production of the prime equipment. These
costs may include enqineering, tacilities, production
toolino and testing equipment, quality assurance,
overhead costs of general and administrative
expenses and contract fee. (NOTE: All or a portion
of these costs may be included in the prime equip-
ment hardware acquisition cost. If so user should
be carefull not to double count the cost).

Dimension S/year
Source PMO
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Name PTE(1)
Descriotion Production Test and Evaluation costs incurred

during Investment period in year I. These costs
refer to Production Acceptance Test (PATE) and
Operation Acceptance Test (OTE). Production
Acceptance Tests are conducted on production items
produced early in the production run. They are
designed to assure that production equipments con-I form to design specifications and performance requi-
rements when manufactured in accordance with produc-
tion specifications. Operational tests are conducted
by user personnel under the conditions of the opera-I tional tactical environment. They are designed to
determine the equipment operational effectiveness
and validate organization doctrine, tactics,-training
requirements and logistic support.

I

Dimension $/year
Source P140

Name PTI(I)
Description Number of instructors to receive initial training

during year I.
Dimension student/year
Source PH.(L)

Name ?TII(I)
Description Number of 0/1 maintenance personnel to receive

initial training during year I.
Dimension stuient/year
Source Psi(L)

IName PTO(I)'
Description tumber of Operating personnel to receive initial

training during year I.
Dimension student/year
Source P11(L)

I
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Name PTP(I)
Description Number of depot maintenance personnel to receive

initial training during year I.
Dimension student/year
Source PM(L)

Name QTY(C)
Description Number of quantities of Kth spare/repair item
Dimension quantity/item
Source PM(L)

Name R(K)
Description Mean Time Setween Failuras of the Kth spare/repair

item.
Dimension hrs/failure
Source PM(L)

Name RAM
Description Operator and 0/I level maintenance personnel

att:ition rate.
Dimension ratio
Source PM(L)

Name RAP
Description Depot level maintenance personnel attrition rate.
Dimension ratio
Source PH(L)

Name RDM
Description Technical data management costs for file mainte-

nance.
Dimension S/page/year
Source PM(L)
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Name RIE
Description Average National Stock Number (NSN) entry cost

into the supply system.
Dimension $/NSN1 Source PM (L)

Name RIM
Description Supply support management item retention and field

administration cost.
Dimension $/NSN
Source PM (L)

Name RO
Description Prime equipment operator pay rate.
Dimension $/hr/man
Source PM(L)

Name RPL
Description Packaging labor cost.
Dimension
Source PM(L)

Name RPM
Description Packaging material cost.
Dimension
Source PM (L)
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Name RSD
Description Depot maintenance personnel pay rate to repair

failed items.
Dimens ion $/hr/man
Source PM(L)

Name RSL
Description 0/I maintenance personnel pay rate to remove

replace or repair failed items.
Dimension S/hr/man
Source PM(L)

Name RSR
Description Average shipping Cost.
Dimension $/#
Source PM(L)

Name RSS(K)
Description Fraction of failures repaired at the intermediate

maintenance level. This value lies inclusively
between "0" and "18. "0" refers to all depot repair
and 1 refers to all intermediate depot repair.

Dimension ratio
Source PM(L) & Contractor

Name RW(K)
Description Ratio of the shipping weight to the unpacked weight

of the Kth item.
Dimension ratio
Source PM(L) & Contractor
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Name STECI)
Description Support & Test equipment acquisition costs

incurred during Investment period in year I.I This refers to the Support & Test equipments
required to maintain and care for the prime
equipment while not directly engaged in the
performance of its mission. This includes
vehicles, equipment and tools used to service
transport and hoist, repair, overhaul, assemble,
disassemble, test, inspect or otherwise maintain
the mission equipment. This also includes the
software costs associated with the Support &
Test equipment.

Dimension $/year
Source PRlO

Name STEM
Description Support & Test equipment initial support rate.

Percent of S&TE acquisition cost
Dimension ratio
Source PM(L)

Name STES
Description Support & Test equipment recurring support cost.
Dimension $/Prime Equipment1 Source PM(L)

Name W(K)I Description Unpacked weight of the Kth spare/repair item.
Dimension #/item
Source PM(L) & Contractor

1D-45
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Name TERM
Description Termination cost and/or value of the prime

equipment.
Dimension s/equip
Source PM(L)

Name
Description Total number of years covered by the life cycle

cost analysis.
Dimension dimensionless
Source PMO
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I APPENDIX EI 4

SAMPLE NAVY WEAPONS CBS AND EQUATIONS

t 1

I

~Reference: Life Cycle Cost Guide for Major Weapons Systems,
j Naval Weapons Support Activity,' Engineering Management

K Department, Cost Management Division, November 1977.
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Appendix E

SAMPLE Navy Weapons CBS and Equations

This appendix contains a listing of the sample cost breakdown
structure provided by the Navy for their weapons model. Following the CBS
is a detailed listing of each equation and each equation cost factor (variable).

E-Z



1UU~U Rtk6CC ANUL aJEVtkL.PMLtiII1 CPrU U Valication
111u')u contractor
112UVU GovernmentI l2Uuvu Fuii Scale Developmient

-121i0uu Lontractor

1ailufi Frograml 01anagemnent
121200( rngineeringI 121.300~ Prototype maraware
1,a4uJ boftware

u12l~ku integratlor anQ lest
I iabu Docunceritaion

12 ivvu %overnment
1 210U Project AahiaYerent
1222v0 systems fngineeriny

1i,13QO ystem Test ana Lvaludzion
122310 Test Personne! and Training

LiIL320 est SparesI12233U lest A6E/GS4/rE
122340 lest Facilities
12240U. foreign i4itary 5ales denefit

200000 laNVTMENT .
2100J.U Acquisition (Contractor)
21.1000 Production hardware1 212OUU Pecuiiar Support .quipmIeflt
21.iouu 'training
2I40.,U integration and TestI 21.bOO Eiroqram management
2loOuu D.ocumentation
2170(j0 Tecnrdcal Sucport
218U~U Inoustrial Facilities
21UU Initial Spares and Repair P'arts
2200vu Government

I221(0uO i&/
I 222OUu Comnmon Support Equipmenlt

223000 Training
2 40UU system 'Test and Evaluationj 22bu Proiect management
22*UQO ijocunentation

22701j( erational/Site kctivation
220uuj Suvoy IntroductionIZUV Transportation



31 O~uu ucerac~ions
31100UL LJerational Personnel tCreoJ
3120ui0 Uperationa4. Consumaoles
3121uu %ateriil
31 2itu
3i23%ju tLxrenaae otores
J 12'*Ou -utilities
3200VO Support
3iaOW0 Contractor
3211O.u Factory Repair
3 2 120%j Factory R1w/FF*
3kl13UU Factory xeworK/Uvernaul
321400 Tecnnical Services
322000 (jovernmerit
3,e21,'u maintenance Personnel
3222OU Suoort ot Support Equipment
322300 rraining
J2240U Jpdates & ;4aifications
42241fu Documentation Updates

3 2;1 * 2 QSoftware Upoaates
322430 Systetn/SUb System *mditications

p 225uo saintenance Facilities
3226-uo Supply Su~Pert
32261.0 ieolerisoent Soares anda &epair ?arcs
3 2th2 SuPply Management
322700 Uepot ReworK/Uvernau.
324-800 rransportation
322810 fransportation Unscfleoulea
32282v fransportation Scrieuuiea
J3UQUO Termination
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-. Research u-ad Development: Cos':s

De firn'I ion:

Research and development cos-s refer to aZ costs associa-ed
with the research, development, test and evaluation of the syste/
equipment. Specifically, -his covers aCL cos'ts during the valioa::.
and fulI scale development phase of the program. Tis categcry i...ices
costs for ergineering design, development, fab.rication, assembly a.nd tes-.
of engineering prototype odels; initial system evaluation; and associ-
ated documentation. The costs incurred in -his category ter-±nate -
the satisfactory cmupletion of the Lnitial Operational Tesz and
Evaluatlon and Gover-.ment's aprovil for Service use.

I Cost Formua:

RD VC * FSD

where:

RD Research and development costs. S)I•
VC -Validation costs. (S)

1 ?SD ?ull scale development costs. ($)

E



Zef Ldtion

-%is su.beategor,* ref ers to aJ.J. costs associated wit .. ie effor-ts
at~egori--ed as "Validation." niese effort.s inc-.ude mlation 0., -'ze

selected %chnicall approach and costs, ;erfcrmmnce predictions, ac- edul~es
&nd ±ili:ar7 requiement s being made.

Cozst For=Z.2a:

VC *CV -G

where:

VC 2Vai~dat ion aast s.()

2v Cnracor valldation cost.

57 G overme-nz va2L.±datlon zios-t. 3 11



I
ii on-tracicr Valida-tion Cos--

Ief ii-.r: ion:

M.is element includes -ha, )or-ion of the validaion :os:
4=cu-red by private business wh.ie =der contract w~h :he Government.

Zost Form,, a:

CV ADC(I)

I where:

I CV = Contractor validation cost. ($)

ADC(') = Contractor payments paid by the Governmen to ccntractors
for the major weason system validation effor-t during year . S/yr

I = Desig aor for a specific project year.

Y = :;ber of years - 1!fe cy le. (yrs)

E-7
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'.2 Ful- Scale Develo.=ew costs

Def init in:

This subcategory refers to all costs associated with the
efforts categorized as "!gineering Development" within the Depart=ea
of the .avy. Mu.eLering developments are those development pro--am
being engineered for Service use, but which have not yet been a-,provt-d
for procurement or operation.

Cost ?ormla:

FD a CFS - GFS

whers:

FSD a Full scal.e !evelopment costs. "3)

CPS a , t-actor f4.1 scale develo.menm :csts. (3)

GFS a Gover=et fil scale development. .oS-.s. C s)



!AI

.2. :on:ractor Ful' Scale Develo.m-' os-s

Definition:

he costs included in tn3s subcategory shall be i' .ted to
.he contractual full scal.e deveiopment costs. These include:

... 2:C .P:Ogram Itnagement

I ".2 C -ngineer n

1.210 .rototype Hardware

" .2104 Software

'.21C5 n tegration and Test

.. 2-06 Documentation

:= addition, the overhead cost of genes.-:. and ad st:ive
ex. enses and contract fee sha11. be included.

Cost Formula:

CFS - CM + CE PH * CS + CI + CD

where:

CFS 2 Contractor f'ul scale development costs. (5)

Contractor full scale development. program management cos. ,)

CE 2 Contractor engineeri=g cost. (S)

2 Contractor prototype hardware cost. ($)

CS - Contractor software develpent cost. (3)

C: - Contractor integration and test cost. ($)

CD a Contractor full scale development documentation cost. (S)



?g____________________

ThiS *ee*fl refe.rs -. -,.h iecnnizal and m ±s?:e
p2lanning, orga~nizing, direc tin~g, zordinating, aentro ll.ng and :rv.
actions designed *t. accomplish over&;.. program objectives during
,:he Aa-'I scale development phase of the equipmnent l±re crc.le. ~a
of these activities are contiguration nanA gement, cost/schedu2.e
.Anagement, data assurance and integrated logistics suppor% =anagemen-:.

Cost Formu.A:

where:

~ ~ CA Contractor :2.scal.e developmen-. prcgram ==Aagemen-:

:'CM '(r) a Zonmc-o paymentz paid by the Gcve=Lnr. -.c
contractors far program management. during year _7 or thne full sca..e
development ef fort.\'Sy

:)esignator far a specifiz project year.

Y N :umber of years in hli±. zYcle. (zyrs)

Z-10
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I
I ..2..2 =--nineering Cost

Definition:

I This element refers to a enginee-i=g efforts associated with
.he stNem/equipmant design and develo1ment. Speci±"cally, this includes
the cost of systems engineering and integration, desig- engineering
,electrical, mechanicaZ, drafting, etc.), design support (reliabilt.y,
maintainabi.lity, human factors engineering ard safety, value engineering,
microelectronics), and the redesign or formulation of angineezring canges.
It includes the cost of direct labor, materials, overhead and other direct
Iosts which must be incurred during the engineering process.

Cost Formu.2.a:

I iY

I where:

C3 *Contractor engineering cost (S)

DCE( I) = Contractor payments paid by the Goverment to contractors
for engineering during year I for the full scale development effort. ($/7-)

I x Designator for a specific project year.

Y a N,-ber of years in life cycle. (yrs)

E-11



1.213 Prototype Fiardware Cos-t

Def init:on:

This element refers to -he .abrica:ion and assembly of f\i .
scale development prototype models In support of the engineering desii.
activity. Specifically, this includes the cost of dfrec-t labor, =ateri-ls
and overhead associated with material procurement and hand..ing in suppcr
of manufactr.ing, fabrication, assembly, system integration, and aheckcu:.

Cost Forila:

PH a DCH(I)

where:

PH - Contractor prototype hardware cos-. (S)

XH(Z) = Contractor paymenza ;aid by :he Gorer.en- -.
contr actors for prototype hardware dur-ig year I for the fi"l scale
develo.ent effort. (!/yr)

I Designator for a specific project year.*

Y a Numib.r of years in life cycle. (yrs)

Z -IZ
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1.2. Software Cost

I Definition:

This element refers to the effort associated with zhe develop-3 -ent of computer software. Cost of computer time is also contained -ere!-.

Cost Formula:

Y
CS - DCS(i)

where:

1 CS = Contractor software development cost. (3)

DCS( I) z Contractor payments paid by the Goverrment, c :on-factors
for develoment of software during year I for the full scale developmentef fort. (lyr)

I" Designator for a specific project year.

1 Y .r = umber of years in -Ife cycle. (yrs )

I1i

Ib

E-13
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1..215 :atemicn qnd :0st Cost

Defi.nit ion:

This elemen% '"-cludes the -os- of -ntegrating the s-.ynems
Lnto a complete weapon system. 7:t also includes that ption of the tes-
coax incurred by private busiess whil.e under contract with the Gver=ent.
Test, aos-t refers to those costs wbich are incurred in support of -.he lover.-
ment testing (T!.CI/OPEVAL), during the full scale development phase of
the equipment I44i cycle.

cost Formula:

where:

SCI - Contractor imtegration and test cost. $)

OCTE( 7) Contractor payments pain- by the Goverrmen-t
contractors for integrating and testing the weapon system during ye "
for the full scale development effort. (S/yr.)

Z Designator fcr a specific project year.

Y 2 Number of years in life cycle. (yrs)

Z-14
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1.216 Documentation Cost

Definition:

The documentation element refers to all deliverable data
acquired during Full Scale Development. The cost. includes the effort
for acquiring, writing, assembling, reformatting, production, packag:Lng
and shipping the following:

a. Engineering Data - Engineering drawings, associated

lists, specifications, and other documentation required by the Gov-
ernment. Additionally, all plans, procedures, reports and documenta-
tion pertainin to systems, subsystems, component engineering, and
testing.

b. Support Data - Data items required by the Governeat
to develop and acquire the Su pport System. Miis includes maintenance
dat"a, provisioning data and list"s, super*. and t"est equipmnt da

~~and lIiss logisti!cs support" plans and .progress r'epor-.s, -echr cal

publications requi ents data, trai plan data and '.-nspr-ation

and handling data, etc..

.c. Management Data - Data items necessary for configuration
management, cost, schedule, contractual data management, programs
mnagement, etc., required by Government.

Cost Formla

Y

CD - - DCD(I)

where:

CD = Contractr full scale development documentation cost.

DCD( I) = Contractor payments paid by the Government -o

contractors for documentation during year I for the full scale
development effort. ($/yr)

* I esignator for a specific project year.

Y a Number of years in life cycle. (yrs)

E-15
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.. 22 Govenm.n: .Al. Scale Devel.-,menz -cstr

Def Lntion:

.he costs included in t.his subcategory include:

1.22C0 ?roject I&nagement

1.2202 Systems Bngineering

1.2203 System Test and Evaiuation

1.2204 Foreign MlitaAry Sales Benefit

Cost Formula:

GFS 3 SE - STM - F.-S

wrhere:

GFS = Gcve.men- full scale develotmer.t csts

N. = Government full scale development ;., oec:. arajement

SE = Governaa-. sys"ems engineering cosz. (S.

,, Government f' 1! scale develo.me. s-stem test and
evaluation ,a. (S)

-W Freign military sales benefit. (3)

E-16
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1.22- Project LA!Ememmnz ZOst

D.C indt ion:

Th3±s element refers to the technzical and admin,:-strat-.ve
lamin , organizi g, directing, coordinatL g, contro2'.g, and approval

actions designed to accomplish overall program objectives during the
lu.. scale development phase of the equipent life cycle. Examples
of these activities are configura:ion management, cost/schedule mansge-
ment, data assur~nce and Integrated logistics support mns aemmnt.

Cos- Formia:

where:

-M Gover=enz "ulI sca:.e developmert Project ,anagementccs=. (3)

0 DGPM i) a Gover ment expend tu.res during year for project
m.aement for the full scale development erfort. ($/r)

1 a Designator for a specific pr-aject year.

Y = "=ber of years in life cycle. (yrs)

E
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- 22 2 Systems Zagizeerling :ost

ef-ni:ion:

The sys'ems engineering elemen' refers :o :e :ec.-.-a._:.
management efflort.s of airectizg and contro....img a totarl Integrated
engineering effort of a srystem ;roga-m. This element encompasses -..e
system engineering effor. to define the system and the integrated p.an-
ning and control of the technical program efforts of design engineertng,
logist cs eng-.eeri=n, specialty engineering, production engneeri.g,
and Integrated test plan . his element includes 'zut is :ot Ui~ited
ta: tte system engineering effoxrt to transform an operiticna.. need or
statement of deficiency into a description of s7siem requirements Lnd
a perl.erred system configuration; the logistics engineering effort to
define, optizize and inegrate :he logistics suppcr- considerations
into the maLnstream engineering effort to insure the development a--.d
production of a supportable and cost effective .reapon system; and the
.ec.nical planning. and control effor- for .!atng, monitoring,
measuring, evaluating, diLect-ing and replanizg the management of the
-echnical program. It excludes the act*zal design engineer:-ng, and
production engineering dir-ectly related to the products or serizes
of a deliverable end item. Zxamp1.es of system engineeri.g efforts
•.iclude:

a. System definition, overall system design, desi.
integrity analysis, system optimization, system/cost effecti'veness
ana:Wsis, and intras-stem and intersystem comatibillty assurance, etc.,
1ae integrat±on and balancing of reliability, maintainability, .rz-

ducibility, safety, and survi-ability; human factors, persor.nel and
training program requirements, security requirements, ccnfigrattion
Identification and control, quality assurance pogram, "value engineerin,
preparation of equipment and com;onent per-formance specifications,
design of test and demonstratlon plans;

b. Suport synthesis, design izpact projections, life
cycle 'cosT factors, time factors, tradeoff analysis, logistics design
appraisal, use studies, support function requirements identif -a-ion,
repair level determination, task inalysis, standardization review,
logistics requirements identification, logistics suppor- verificatin,
and the preparation and updating of the logistics support plan, the
maintenance plan, facilities ;laring (operational and =aintenance i,
be trans-ortation and handling plan, et.., and:

. -paratIon of the Systems Engineering %.t.-aement r..
(SE ), spezification tree, -rogram risk analysis, system -est :laanni.g,
decision control process, tecbnica. performance measurement, tecn-c=,a.
reviews, subcontractor/vendor reviews, 7ork auw-.orizatzon, tecinca-
documentatIon control, etc.



I1

I

I Fors = a:

I Y
SE - DcSE(:)

SE - Gcve.,ment systems engieeing -os. (S)

DC,( i) - Governrent expenditures during year 'or systems
engin.eerng for tie fuj.l scale deveopme.t effort. ($/yr)

I z Designa tor for a smecific project year.

Y = Number of years in 2"-±e cycle. (yrs)

-l
I

I
I

1 E-19
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"..23 Sys-zem "est &nd Eva.uatian csts

ef .nition:

Sytem test and evalua:ion zosts refer to those :os:s .
are -c ed with the 4avy for test-in and evaluation (!73CH/CPVALi
of the prototype system during the fu.l scale develoment phase. The
costs included in this subcategor-y include:

1.22031 Test ?srso.--e. and T.--ini -

1.22032 Test Spares

1.22C33 -est AC,/5SE/T

1.22034 test Faci2.4-ies

Cost For=La:

STZ= -7 - TS - -

w here:

STE= CGovernment CuZl scasle deveiopment system test and

evaluation c osts. ()

G 3overent test personnel and trainng cos-. ( )

TS - Gove--ent test spae--ss aos-. (5)

- Goverren: test equipment osts. (3)

7F = Government test facilZ:ies cost. (3\

E-20
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I

IZ3 . est Perscr.ne. C; .:--.- ,,st

DOefini.tion:

I This element refers to Gover=en. exenditues necessa:.r- tc
insure tnat trained personne. are avaiLabie to zonduct tests and eva.uate
. e prototype during full scale development. :-. i-icludes -. a pay &Salowance and travel expenses, *.he course fees and t-ainng faci..it.es
provided by the Government.

I Cost Formula:

Y

where:

T = Government test oersornel and :raining :cost.

DGT (I) = Government expenditure. during year : for test
.personnel and traning cost for the f"C2 scale development e.fo=or. 'S/yr)

7 w Designator fcr a specific project ,rear.

Y z umber of years in life cycle. ,yrs)

EII

1
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.. 22 32 Test Spa-res Cost

Odf tn! ionr:

Mhis element efers :o he spare equipmens, modules, su:-
assemblies and Componen:s used for -ain e-ance replacement purposes Ln
end ttems of tbe prototype equipment. Its purpose is to provide :e
necessary items -o i.sure operaion of the .rcwo-ype system during
the test and evaluation period.

Cost. 7cr.%.a:

TS -

where:

:S z 5over-nmen: test spares :as%. (3)

DCTS( :) - Gove-men: expendi:u.es furiz. year " r :est
spares for the f'ill scale develc=enm effor-. (5/r

.- I - ;esignatcr for a specii: .or.jec year.

V. aucibe of years iz life ycle. ("-s)

E -Z1

41



M is ei*emer-- 's fr the costs of' Aerospace Groiund Z-vapmant
AEVGrondSuppom --quipent SZ' and es-, Equipment (72) used for

testing amd eva:.uamion o± the prototype system du.ring -- e f. scale
develo~emt ;hase.

1 Cost, Fo-,mu..a:

Y

j where:

-. Government -.es-, sqiient costs. (S)

:;over-.mer-.-. expendfiti.es zrin year ZEC-"E -Z
.sin su u--m.~Por. oi' the Tesm a- Uv1 o~n prog- uri ..e f scal

development Ph.ase. (S/yr-

= Desigmator for a speciftc prcject year.

Y Nber of years 4-m .±C4e cycl.e. (y-.s)

1 E-Z3



.22"4 Test Faci.ties Ccs

,ef ini ton:

--Is element refers to Government costs for test si:e
activazion/deactivation during f'u.2 scale levelopment :es- .
program in year 1. Mis refers to the zosts for test site d±:ai: .,
transpor-taion and installation of the protot pe ndels at -. e test
site, test site operation, restoration and facilities leased :r
iover=ent facii-Ities used during Test 1-7aluat.cn .orop.n.

Cost For lzAa:

DV.A I

where:

'Z =over=ment test facili-ies zost. 'S)

DGTA(:) v Gavern-ent -sts for test te ac:a.Jeaci'a:i:. .

durin.g f'±Z scale development Test & vai.a ion .rogrIm i yeax .r

I - Designator for a specific project year.

T a Number of years in l±ife -ycle. (yrs)

I.
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.2 f Foreign 1E4-tary Sales Benef't

Defineion:

I This element refers to the 2ost benefits realized by -. e Gcvernment
ue to the sale of previously developed weapon systems to fcreign cou=tries.

'kneys received from these sales may be used by the Gover.nment to help defray
t1he P&' cost of the major weapon s7ysem under &anays±s.

Cost benefits may be realized by the foreign miltary sales of the
weapon system under analysis durig the production phase. ,.is is caused
by the lower unit production costs achbieved by the manufaci.-ng of larger
quaznzities,

Cost For=,'a:

I*

where:

RS = Foreign military sales benefit. ($)

F.WI)= !neys received by the Government from the foreign
-il.a.-y sales of previously developed weapon systems, -o defray the .&D
lost of the major weapon system.

1 = Designator for a specific project year.

Y Number of years in lfe cycle. (yrs)

I E-25
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Definition:

Investment costs refer toc al.1 costs associated with the pr'ducticn

etc. ) and inste2.1a;lon and checkout of the syzzam/equi±ment f~or operau.-Iona:.
use. The costs incurxred ir. ttbis category termiftte with -.t sazisfactor7
tur-nover of Lu operational.y usable rfstem to the usir.g command or
organization.

Cost Formula:

.l INu AQ -* GO

where:

IN Taestment costs. * $)

Az Acquisition costs. (S)

GO Gover~ment investment costs. (S)

E-26
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I21 - A~cquss4'4on Cot

Definition:

~-The coss included in this subcategory include:

2_.. Production Hadware

2.12 Peculiar Support Equipment

12.13 T.-aining

2.14 Integration and Test

2.15 P0rogra Man ament

2.16 Documentation

2.17 Tech.ical Support

2.18 Industrial Facilities
2.19 Initial Spes and Repair .Parts

In addition, the overhead -ost of ze--rall and aami-istrati'¢e

expenses an contract fee shall be inc.uded.

Cost Form-a:

AQ APH.+ PSE AT + A APM + ADO + ATS + A. ASRP

wh-ere:

AQ = Acquisition costs. (S)

APE a Acquisition production hardware cost. (s)

, PSE a Acquisition peculiar support equipmenrt cost. (S)

* A: = Acquisition training cost. (3)

IA l = Acquisition iategration and test cost. ($)

APM Acquisition program management cost. (S)

AD - Acquisition documentation cost. (3)

ATS - Acquisition technical support cost. (S)

AZF a Acquisition industrial facilities cost. (S)

1 AS.P - Acquisition ini:ial spares and repair parts cost. 'S)

L i
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?.l rnduc-.ion FArdware s

Definition:

Mhis cost element includes those oroduction costs inc,urred by
a pri-ate business while under contract vith the Federal Goverrment, :na
occur wi.h each anit produced. These costs -end -o be subject to - ..ear--g
curve concept in which the cost per unit decreases &s quantity increases.
Appendix 1 presents theor7 of the learning curve concept.

Costs included in this elemen- are:

Manufactur .g - Direct labor, overhead and othaer irect zharies
incurred du~i3 it -e Tar-cation, processing, subassembly, fina. assembly,
rewrk g, modification and installation of parts and equipment to an end
item of equipment.

Production Material - All the purchased equipment and pa-.s,
subcontracted iems and other material that is used in the production sf
the prime mission equipment. V, includes, but is not i.±zIted to, raw and
processed material, part.s, components, assemblies, and small tools and
supplies which may be consumed in nor=a use during the anufacu--ring o-cess.

Purchased Zouinment and ?a.rts - .he =st of manufactured and
assembled items, usua.14 procured :r outside sources by the conzractcr.
Purchased equipment usually costs in excess of 3100 per unit and exhibits
a wide range of complexity. :t is usually termed off-the-shelf equiprmer.
and consists of, for example, batteries, motors, generators, air czonditicn-
ing equipment, hyd-aul-c pumps and instruments. Purchased .arS are !is-
tinguished fram purchased equipment by cost and coplexit7. Usually,
purchased parts .ost under 3100 .or unit and are essent all standard,
off-the-shelf hardware items.

Subcontracted Items - The cost of parts, comcnents, and
assemblies produced by manulacturers other than the prime contractor in
accordance with the prime contractor's design, specifications or directizr.s.
Zt does not include equipment bought off-the-shelf. &t does include
the cost of transportation or shipment if itemized by the subcontractor.

Other .aaterial - All the raw and semifabricated material,
intercompany transfers and other material used i the producti-n of the
equipment.

Sustainfn Ene.neering - AU engineering performed after quan.ti-
production starts Ln ncuOed n this element. T is will include such ite=s
as mantainabil± ty-reliabil-Ity engineering, maintenance ergizeerig, val.e
engineering, and production engineering. 't also includes redesign, eval-
uation, and other sustaining efforts of the engineering function.

Qual _ty Control and :nsoection - ..is includes such -asks as
receiving inspection, in-process and final inspection of tools, parts,
subassemblies and complete assemblies. quality ontrol is that ±".c-icr
of -naement relative to all procedures, inspections, examinations, aLd
tests required during procurement, production, receipt, storage, wid
issue that are necessary to provide the user with an item of the req,"_red
qi .lty.
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2.11 (Continued)

Cost Formula:

where:

APH aAcquisition production hardware cost.CsI
P11() a Production hardware costs during year 1. (S/YR)

_I - Designator for a specific project year.
Y - Number of years in life cycle. (YRS)
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2.12 ?ecu.liar Surcr .a: .en: :cst

efihiti:on:

.his element refers -o -e oosts for Crginiza-icna. .eve!,
:nter=edia:e level, ?ri=e .nte.-edia:e .Miatenance Aci'ri-y lere, and
depot level sup-.or,% =d test equizments, includ±,'.g costs :'or !esigjn,
materia., fabrication, tooLing, and -.- It test for all the -it-em. Also
included are tlhe ater--.s and ser'rices izvolved with the i.st~alatlon of
the support arnd test equLi;zents.

7he support and test equi;menz refers to the equi.pment, i.nclud-
ing tools, required to aintan and care for the system tr .orticns of
the s7stem while not directly engaged in zte .erfor-ance of its =issin,
and which have applIcation peculiar to a given defense material iam.
This Includes, vehicles, equipment, and tools used to service, t.-anszort
and hoist, repair, overh.aul., assemble, disassemble, test, inspect, or
otherwise ma tain the =ission equiIment.

Cost For-ila:

Y D
PS! - '" :SE (:,C) * CSE (C)

where:

PSE a Acquisition peculiar suppo-t. equipment cost. (3)

NSE (I,C) = Total .opulation of su pport equi.ments of ty.e C during
year 1. (equip .ets/yr.)

CS! (C) a Acquisition cost of supper-. equipment type C. (S/equi.ment)

I - Designator for a specific proJect year.

T Number of years I- life cycle. (yr.s)
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I 2.13 Training Cost

Definition:

This element refers to factory training provided by contractors
at their facilities -o qualify an initial cadre of skilled persormel to:

( erate and maintai z. the weapon system when operationally deployed
- or (2) initially mar the Navy Depa-tment 's weapon system related acurses.

%his includes all efforts associated with the design, developmen., and
production of tr4nang equipment as well as the execution of trainIng

services.

Ezu±4 - refers to those distinctive end items of traLning
equipment requirec to meet specific traini objectives. This element
includes: for example, operational trainers (i.e., si=Iators), main-
tenance trainers, and other items such as cutaways, mockups, and models.

Services - refers *o services, devices, accessories, and aids
necessary to accom.lish the objectives of trza.= - . Mis includes;
exa=ple, training plans, train.ng aids, train'- course materials, newequimeettriin etc.

-. Cost F-ormula:

Y
A:~ CTS(I) m Cs(z)

where:

AT z Acquisition training cost. ($)

C=( i) 1 Cost of contractor training equi.ment in year . yr

CTS(I) * Cost of contractor training services in year Y. (iy)

- a*Designator for a specific project year.

Y- Number of years in !'.Ce cycle. (yrs)
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2.14 integra et. and .est C Os:

Def inition:

This element refers to the effort of technical and functizrjL
activities associated with the design, development, and production of
mating surfaces, structures, equipments, pa-ts, and materials required
to assemble the major subsystems into a maor weapon system as a whoie.
Integration and test includes all' effort, associated with:

a. Mie development of engineering layouts, dete.-i.aticn of
overall design .haAracterisics, and determination of requirements of
design review.

b. Mhe se+. up, canduct and review of testning assembled
components or subsystems pr±or to installation.

c. The detailed production design.

d. Zns.ection actilrities related to receiving, factcry and
vendor liaison.

e. Design maintenance effort.

f. Quality planning and control.

g. Tooling ( lanning, iesign and fabrication)

h. A sinistrative engineering.

M. The Joining or mating an fin aJ assembly of .evel 3 equinent
elements to form a complete prie ission equipment when the effort is
performed at the manufacturing facility.

J. The conduct of production acceptance testi-g.

Cost Formula:

Y

where:

AZ * Acquisition integration and test -. s.

CIT(f) - Contractor payments ;aid by the Gcverr=ent !rini year

I for integration and test of the comple-te weapon system. "/y-

* Designator for a specific prcJect year.

f Number of years in life cycle. yrs,
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I ~ ~ ~ :efniio:

7his elemenlt refers to the technical. and ad i=st.ra-ive z.anig,I rga.nizing, .r-4ecming, ooord.±na-cing, conrolling, and approval. ac-:.cns
designed to acomoJ.sh overs:.. ror~objectives during -.he in=ves-=e.n:
phase of the equipment life cycle. ~Zmples of these activities ire
configuratlon -ajagement, cost/sched,.e -anagement, o~ aaee:

contract -m.Waemen+., lialson, va.lue engi-meering, quallty assurance and
.. tegrated logist ics support mamagement.

j Cost For=111a:

ARA 2 - (IT

I W~er e

CFM( 1) 2 Contractor pa~ents paid by the Gover-=en-t d-ing .,ear:I for =rcgranm nanagement of the produotioz u.nts. fs/yr)

-=Designator for a specific pro-ject year.

Y = uber of years in Z'fe cyc..e. "\y-s)
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2.16 Documentation -Cost

Definition:

"he data element refers -o &:. deliverable dasa acquired
the izvestment phase which Is reui.ed -o be i.sted on a 'D For= 4.2..
The data requirements will nozmally be selec-ted from the dear--ental r
agency Authorzed Data list. :t includes the effor-. for acquiring,
writing, assembinmg, reformatting, repro duction, nackag.-g and shi:-g.

It. includes the following i:ems:

a. Technical PUbl-Ications

b. Egineering Data

c. aMement Data

d. Suaort Data

Technical Publications - This element refers to -hcse handbccks,
technical zaz ., technical orders, technical data sheets, etc.., required
by the Goverent.

EWneering Data - The engineering data element refers to thcse
engnerin dImwin asociazed lists, spec.ifiations, and other doc,.en-
tation required by the Gover-enrt. This elementz includes all plans,
procedures, repor-.s and docum.enza~t-on pertalning to systems, subsyrstems,
and comonens engineering and testing.

MagementI aa - The zana emenT data element refers to those
data items necessary confiiuration management, cost, schedule, con-
tractual data management, programs management, etc., required by the
Government.

Suort Data - The supwort data element refers to those data
items required by the Government to develop and acquire the Support
System. This includes maintenance data, provisioning data and Lists,
support and test equipment data and Lists, logistics support plans and
progress reports, technical publications requirements data, -rainaing
pla-±n data and transportation and handling data, etc.

Cost Formula:

ADO AD(I)

where:

ADO . Acquisition documentation cost. '3)

AD(I) * Dccumentation acquisition cost !uri.g year .

Z x Zesignator for a specific pro.ect year.

Y z NIumber of years in life ycle. (yrs)
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2.- Technc-a. Supprt Cos-.

Def 4T4t ion:

This element refers w -.hose cos-ts wh-4c- are .n.rd su=Pcrt.
o. Govermment test.ng (PA=- and Z)during -.he =*Ves=ent phase of :2ie
.quiper. =.±e cycle.

I ~Production Acceotance Test and '~ain(?A:) Sq~ocrt - Mhe
production acceptance teasts are -onduct.ec on produc.-on ::tems pro.,-Uced
early -4n the production run (genera.2.y identified as the "i-Iial. rdc
*4on rtznfl) Tey are designed to assur~e that Producti4on systems C:.!d

equipment conform to design spcLifcaztions and performance requirezent.s
when manufaezured in accordance with production specifications and~j quanti-.7 production processes.

O2e=-*ion&' Test and --va-!uaatio (CT!-) Support - User Operat.icna:.
Tests and ~v..aion tu-12) axe tests genears.-.y conduct.ed by user -?esone.
(military unit( s)) -,=der conditions of operational cialenvironme.ts.
They are designed to determine~~ the system/equipment operaticna. effectiv-.eness
and validate organiZation doctrine, tactizs, basis -f* issue, traIning
requiLremientsa and logistics support.

Cost, Formula:

ATS CUI

C1S Acqisition technice:L suppor-t cos..($

CSU( I) -Gover~ent pa 'ments to contractors f.-r technical suppvcr:
duigyea~r 1 of the investment phase. ($/7r)

I - Designator for a specific project year.,

Y*Niber of years in ILfe cycle. lyrs)
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IS. industrial Faci.lities Qste

eAf in±tion:

'"he Lmdus~rial facilities element refers to the cons-.ction,
conversion, or expan ion of facili±ties for production, inventory, and
zontractor depot -Intewance required 'by one or more supp.±Iers for e

sition, or =odernizazion, where appli±cable, and mvenance of -.h &bove
fac4i:,tieis or equipen%.

Conatruc-tin/oonveruion/exnansion -refers 1.o -he rsa. estate
and prep&Aru-M.n F- system pecul.Ua~r fac"I-41ies for production, iaventc 17,
depot -I" temance, and other related &ativities.

Equi M26 acqusit ion or moder.Zat ion - refers -.o -r-duc.'onl
equpmet aqusiton,=d41ztio, o trnseral± of eqient for -.!i

particular system. (Pertains przarily o. gover~ent owned and leased
eqipent =der facilities contract.)

11aitenance (industrial faci1±:±ies') - refers -.o -.he =aintenance,
preservation, and repair of ±n-dustri.al~ 7:aciJr.!es and equi±menz.

-Cost Fwa

AZ :CIF(I)
where:

A uF Acquisition indu.stira~l facilities cast. k'S)j

CF( I) a Gover~ent pa7ments to o-ontractors for -_dus-,=ia2
facilities during year 1. (3/yr)

Z = Deuignator for a specifiZ pro~ect year.

* a Nber of 79eers in life cycle. ' yrs)

E-36



I
I
I 2.; :n-ia. Spares an' Repair P .s :s-

5ef - -- ion:

The init .a spares and repa±: parts elereont refers t the
provisioning of odul.es, assembl-es, and spare coamone.ts t. be used for
maintenance replacemnt piu.ses in end i:ems of equipment and fr rea r of
end items. its purpose is to ;rovIde the necessary items to operate and
=ainai= the equipment unt.l the supl;.-- system comes i.,tc routine opera.ion.
uant..at.ve requirements for ini:'al spare and repair parts are de-er=.ned

rhrough logistics support analysis, and are based on t. e System Stock
Requirement and the Total A.Iowance Quantity.

Cost Foru2la:'I _

A3P a -- NN(I) * CSPS * SS(r) :or ship systems

AS& -B( A, * CSP- - SS&... for aircraft sjs-e=s

where:

ASI s x Acquisiior initial spare and repair parts cost for
ship systems.

ASt e Acquisition initial spare and repair pa.-.s cost for
aircraft system.

NN( I) Number of weapon systems introduced into inventory
curing yea-- I. (systems/yr)

CSPS * Cost of initial spares and repair parts per ship
* system. ($/system)

SS-)aCostN of sytm tckfr year I. (S)

N1(:) a Nuber of newly in.troduced bases suipportin a-ror-f -

du ring year - (bases)

- - CSPB - Cost of initial spares and repair parts per aircraft
supporting base. ($/base)

" Designator for a specific pro'ect year.

Y N ;umber of years in life cycle. (yrs)

E



2.2 lcverment Costs

'"he costs incl~uded in this subcategory include:

2.21 3F-z/GFV

2.22 CCino Support Equipment

2.23 Tra.±ning

2. 24 Sys-tem Test and Eval.uat ion

2.25 ?roJect Management

2.26 Documentation

2.2-7 Site Ac:±v-ation

2.28 Supply Zaimduction

2.;.9 :.anspcrtation

ZotFarmula:

GO - GFE - CSZ 4-T GT E *7- GP3L GD 10GSA 3Z GT

There:

GO -Government investment costs. SI-

GFE =GFl/GFU Cost. (3)

CSE Government a- a support equ±;nent zost. (S)

GT Govezmenz -- an-n cost. (3)

V.TE 3 overnment system tesst and eva:-lza-.on ,-.st. 'S

*Gove--=an: -Dr--ec-. management :as-.. (S)

GD *Goverrzent dcau.mntation cost. (3S)

GOSA a cenetsite activaticn costs. 5 )

GSI Goverrment supply tnoduc±lon :ost. 'S)

MRE Goverrment t-aspcortatior. :csm. (5
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I
2.2. GFl_/G.1 Cost

This element refers to the cost of =ateria and equ. 4 ezn-
supplied by the Government ot the cantractor( s) t the prod'action, of an
end item of equipment.

I Cos. Formula:

27- N14() * GF
I=1

I where:

GET - GFE/. cost. ($)

I 'N() * Number of weapon systems in-trod-aced into "vzento-y d.-ing

year L (systems/yr)

GF Cost of GFE/GFU per weapon system. ($/weap.on syst.em,

I Designator for a specifi: project year.

1 Y = Number of years in lIfe cycle. (yrs)

E -

I
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2.Z2 Cozn St.p=rt Equipmnt Cs

lef!M14-ion: .

This elemnt of ers to tbe cost of those items required ta support
a=d ~an&in the weapon system or portions of the system while mot 1-4-ectriy

Zegu~ed in the ;erformance of its mission, and which are =esentl,7 != -,he
XDl inventory for support of otter systems. This element --ludes al
ef fzrt required to assure avuaability of this equipmat for suppor-t of e
;artic2.az weapon system. It also includes the acquisition of addit.icrAl
quanotities of these equipments if caused by the introduction of the weapon
system into operational service.

This element should include ..U. requirements at organizational/
intermediate and depot levels of maintenance.

Cost Form~.la:

GE 7 AM 1 AQ=( )

where:

GS Goverment coon support equipment cost.()

ASE( I) z Goverent expenditures in 7ear Z to make .coon support
equipment available for suppor*. of the weapon systam. (3/7r)

A=~(I) aGoverment expenditures in year -6for -.he acquisiticn
of caon support equipment. (/r

1=Designator for a specific ;roJec. :rear.

Y a Iber of years in LUfe cycle. (yrs)-
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:his el-en-t refers to training serv-ces, devi-.es, accessories,
aids, eqiment, and parts used to fac i:_-.ate t tiorough whizn
perso~el wll- acquire s .fficiez% concep-ts, s~d..s, and aptitades -.c
operate and maintain %,he sys-tem w-4th maxiz± efficiency. This elemen-.

I _includes a.ll effort associated ve-th the design, deve2epment, and pro-
ducion-o. tainngequipment as well as the execution of training sezrvices.

Mie cost inciiuded i tse are:

EquipmettI Services
Facilities

Z==Wnt- refers to those distinc-.ive end i.tem of training
equipment rtoe meet specif~ic tra 4-I objectives. 7his elemen-,
includes: operational_ trainers, maintenance -. ainers and ite~~ems sc
as cutsways, mockups, and models.

Services - refers to services, devices, accessories, Lnd aids
necessary toacomlish the object.i.ves of =14an n. -.his elemen_: ±...c-,es:

training plans, -.raining aids, trainizzg cour-se matwerial s,.new equi~men:.

-. .Faciliti.es r efers to that soecial const ation necessary 'to
accomplish the objectives of -.raining. (Primsxilly, the bizck-d-cor-ar-
type facil~ity constructed solely for the tradn'mn mission.)

Cost For=21a:

G- TRE I) * E() * TF(i)

where:

* GT Govern trainizg cost. (s)

TRE( I) G oveet expendit-ures in year fo~r training equ!ipmen-..

TRS( I) G overnment expenditur~es in year 1 for training serviaes.

TRF( I) Government expenditures in year I for training facilities.

I - Designator for a spcific project year.

11 Y - Num~ber of years in life cycle. (yrs)
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2.2j Systm :est and valuaion 'Cst

'eCIn tion

.ihs element refers to costs which are Incurred for P.-duction
Acceptance Test and Zvaluation (PA,!) and Operational Test and 7vUa0ion
(OTS). PATZ are conducted on production items produced early in the
production ru. 'May are desijned to assure that rorduction equipments
conform to design specifications and performance requirements when -niu-
factured in accordance with production specif iazions. peraticnal. ests
are zcnducted by user personnel -uder the conditions of -he tacticaI
env='oment. They are designed wo determine the equipment operational
effectiveness and validate organization doctrine, tactics, -.ra -4i
requirements and logistics support.

Cost Forzla:

wher:

=Z Government system test and evaluat-on cost.()

MT(l) z Test and evaluation costs incur.ed in year Z. ($/5-r)

1 - Designator for a specific project year.

Y -umber of years in e cycle. (yrs)
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4.25 Project. Mnagemen-t Ccsv

D.±'f 4,n4ton:

This element refers to the zechricali and &d=-±4-±stza-.ve lmi,
orgazing, dfreeting, coordinating, controlling and approv. actions
designed to accoo1ish overa-i.. program objectives. E-amp=.es of '.,ese
activi-t-Les are conigrtion -en-gemer.;, cos;,'schedule gms aemen;-,
data Paomsgomen-.. aconract mangement, value erngineer±ng, a.y
assuance, and ±ntegrated l.ogis-ics maze gemen-..

I Cost Formu..a:

v

where:
*P Gve--en-t mans,~ '~emen; cos..'S

yea. PI( I) - Govezz~en,,. p=j ec-; ?maagemen;. cost incured d='.:.

1 ~I a Designatcr for a specific ;rvJect yea..
-Ni~ber of years in. ife cycle. (yrs)
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2.26 oc'elentation Cost

'Mis element-refers to th~e costs to t.he Gover~ent for storizg,
repzoducing, packsgicg and shipping tecbnical. and zensaral. data.

Cost For=Lia&:

where:

(M Gover-nznt documentation cost.()

X(CI) - Goveztmnt expendituxes In reuz f or saring, reproduo-
tmg, ;acka"± and shl±p±g technical and =agrial data. (3/yr)

Z esignator for a specific ;roleat yea..

Y Nube ot year~s in'=fe cycle. (yrs)
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I 2.27Operational/Site Activation ^Zosts

I Defin it ion:
This element refers to the real estate, construction, con-

version utilities, and equipment to provide all facilities recul red to house,

service,-and launch prime mission equipment. It also includes contractor.

I Cost Formula:
y

IGOSA FO1I

I where:

GOSA = Government site activation costs. (S)
F05(i a Government expenditures in year I for operational/site

activation costs. (S/YR)
I-Designator for a specific project year.

Y - Number of years in life cycle. (YRS)
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2.-23 Supply lntroduc:ion 2cst

.his element refers "o -he emagement costs for entering an
item introduced in o tb supply system y he -ri.me equ.ment and
4-upor-- systems, in invencory. The costs Include ident-I!cation,
description, submission to and screening -nd editizig y Data Dccumants
Center, a=d i-nclusicn i- aintenance supply zatalogs.

zs3t Formula:

where:

GSI x Government supply introductiOn -ost. '5)

MNWP a 1umber of new National Stock NXubers (. Na)
4.-roduced into supply system by the nalor weapon system. '.SN's )

UJ&US '= Number of new NXW's i-troduced into supply system ty
support systems if the major weapon system. '.USN's)

RE-Average NSN entry- int:c th~e supply systzem ccst. SNS
Z l esignator for a necific roJect year.

Y z Year Z during which !in-tial acsts ccur.
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Th~s refers -.o -.he cast assoc.a-.ed vitsh -.scri- 'e wea;:CnIsyst-em from t.he Poi- of procur~ement, production, or testng -.a -. e firs-,desminazior. poz..nt.

where:

IGM Goveer- .r&=smota-.ior. cos-,.

NNl( ) N~,bez of weapon sys-.ems !=roduced --- into iven-.Cr7:uIyear '.-s-,.ems/y?,

destinaatFirs tren- c:ation aasm for -.he weano=

aDesignator f'or a s-Peci4f.c p-,o.4ec. yea..

Y aNi~ber of years in 2iecycl.e. ys
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3. Ooerating and Support Costs

De f in ition:

Operating and support costs refer to all costs associated mitth
the operation and logistics support of the system subsequent to equipment
turnover to the using commnand or organization. Specifically, this covers
all Government ownership costs including operation costs, maintenance costs,
and logistics support costs.

Operation costs refer to all costs associated -with the direct
operation of the system. This includes all costs of electrical power, con-
sumtable materials and operational personnel. Maintenance and support costs
refer to all costs associated with the maintenance and supply support of
the system during the system's operational life.

Cost Formula:

OS - OP + SUP*

where:

OS = Operating and support costs.()
OP - Operations cost.()
SUP -Support cost.Cs
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3.1 Operations Costs

Definition:

The cost of manpower, fuel, material, and other operating expenses
charageable to the non-maintenance activities of the weapon system including
contractual support.

m Cost Formula:

OS - CRW + OC

I where:

OS - Operations costs. (S)
CRW - Operational personnel (Crew) cost. CS)
OC , Operational consumables cost. (S)

E
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3.11 Operational Personnel (Crew) Costs

Definition:

The cost of pay and allowances of personnel required to man the
weapon system; and the cost associated with the temporary assignment of per-
sonnel away from the deployed system for training, administrative or other
purposes. These costs include transportation, lodging, mileage and per diam
allowances and incidental travel expenses.

Cost Formula:

Y K

CRW J j PO ( J)*RO(J)
1.1l Jull

where:

CRW - Operation l Personnel (CREW) costs (S)

PO(I,J) - Number of operational personnel of grade J in year I.
(S/GRAOE/YR)

RO(J) - Unit pay and allowance of grade J personnel. (S/MAN)

I - Designator for a specific project year.
Y - Number of years in life cycle (YRS)
J - Designator for a spcific pay grade.
K - Number of different pay grades of operational personnel.
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3.12 Qoerational Consumables lost.

I Definition:

This element refers to the material consumed in scheduled
operations. It includes the cost of material, POL, expend-
able stores, and utilities.

I Cost Formula:

OC = MAT + POL + ES + UT

I where:
OC - Operational consumables cos. (S)
MAT - Material cost. (S)
POL - Petroleum, oil and Lubricants cost. (S)

£ ES a Expendable sotres cost. S
UT u Utilities cost. )
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3.121 Material Cost

Doefinition:

This element refers to the material consumed in scheduled opera-
tions such as minor repairs. It includes the cost of consumables such as
cleaning and painting~rnaterials, nuts, and bolts.

Cost Formula:

MAT -N(l)*CMY

-
1-1

where:

MAT -Material costs. WS

N(O) -Number of weapons systems in the inventory in year 1.

(systems)

CMY - Cost of material consumed per system per year. (S/system/yr)

I - Designator for a specific project year

Y - Number of years- in life cycle. ('fRS)
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3.122 Petroleum, Oil and Lubricants (POL)

Definition:

This element refers to the petroleum, oil and lubricating
products consumed in scheduled operation of the system.

Cost Formula:

V

POL- N(I)*POLYI
where:

POL - Petroleum, Oil and Lubricants CostsIt
N(I) Number of weapons systems in the inventory in year I
(Systems)

POLY - Cost of POL consumed per system per year. (S/system/yr)

II - Designator for a specific project year.

Y - Number of years in life cycle (YRS)

-
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3.123 Expendable Stores Costs

De f in ition:

This element refers to the cost of the expendable ordance,
ammnition, pyrotechnics, missiles, and guided weapons used in system
operations.

Cost Formula:

ES -N(I)SEXPY

where:

ES - Expendable stores cost. MS

NOi) - Number of weapons systems in the inventory in year 1.

(systems)

EXPY -Cost of expendable stores per system (SiSystemlYR)-
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I3. 124 Utilities Cost

I Definition:

This element refers to the service cost of light oower or water
consumed in scheduled operations. It includes the cost of the equipment
needed to provide the utility service.

Cost Formula:

IUT N)UI

1 where:

UT -Ut! lities cost. W$

IN(O) - Number of weapon systems in the inventory in year 1. (systems)

UTIY - Utilities cost per system per year. (S/system/YR)
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3.2 Suooort Cost

Doefni tion:

Support cost refers to all costs associated with the maintenance
and logistics support of the system during the system's operational life.
It includes the cost of both contractor and government support.

Cost Formula:

SUP - CS + GS

where:

SUP - Support cost. ($)

CS - Contractor support cost. ($)

GS - Government support cost (S)

EJ
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3.21 Contractor Support Cost

i I Definition:

This element refers to the cost of integrated logistics support

performed by the contractor during some specified time after delivery of the

hardware.

m Cost Formula:

CS - FR + FRF + FRO + TS

I where:

CS - Contractor support costs. ($)

I FR = Factory repair cost. C$)

FRF - Factory FIW/FF'W cost. (S)

FRO - Factory rework/overhaul cost. (S)

1 TS * Tehcnical service cost. Cs)

T
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3.211 Factory Repair Cost

Definition:

This element refers to the cost of repairing a failed unit
at the contractor's factory. It includes the cost of labor, materials and

equipment needed to restore the unit to serviceable condition.

Cost Formula:

Y M

FR *N(I)*OT*FRC(L)/R(I,L)

101 Lml

where:

FR - Factory repair costs. Cs)

N(I) - Number of weapon systems in the inventory in year I. (Systems)

OT - Operating time of the system. (HRS/System/YR)

FRC(L) - Factory repair cost for equipment L. (S/Failure)

RI,L) - MTBF for equipment L in year I (HRS/Faioure)

I - Designator for a specific project year.
Y - Number of years in life cycle. (YRS)
L - Designator for a specific factory repair item.
M - Number of equipments in inventory submjected to factory repair.
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2.12 Peculiar Supoort Equipment Cost

m Definition:

This element refers to the costs for Organizational level, Inter-

mediate level, Prime Intermediate Maintenance Activity level, and depot level

I support and test equipments, including costs for design, material, fabrication,

tooling, and unit test for all the items. Also included are the materials

and services involved with the installation of the support and test equipments.

The support and test equipment refers to the equioment, includ-

ing tools, required to maintain and care for the system or portions of the

system while not directly engaged in the performance of its mission, and

which have application peculiar to a given defense material item. This

includes, vehicles, equipment, and tools used to service, transport and

hosit, repair, overhaul, assemble, disassemble, test, inspect, or otherwise

maintain the mission equipment.

Cost Formula:

Y

PSE PSE(I)I ~I

where:

PSE - Acquisition peculiar support equipmnet cost. (S)
PSE(I) - Expenditures during year I for acquiring peculiar

support equipment. ($/YR)
I a Designator for a specific project year.
Y - Number of years in life cycle. (YRS).
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3.Zl3 Factory Rework/Overhaul Cost

DefTnit ion:

This element refers to the cost of" performing depot level rework

and overhaul Maintenance functions at the contractors factory. ft includes
the cost of labor, materials, spares and test equipment required to restore
the unit serviceable condition.

Cost Formula:

Y S

FRO Z Z N(I)*OT*ROH(Q)/MTO(Q)

1-1 Q-1

FRO- Factory rework/overhaul costs. (S)

N(I) Number of weapon systems in the inventory in year I.
(systems)

OT - Operating time of the system. (HRS/system/YR)

ROH(Q) - Facotry rework/overhaul cost for equipment .. (/Rework)

I - Designator for a specific project year.
Y a Number of years in life cycle.(YRS"
Q - Designator for a specific rework/overhaul item.
S - Number of equipments in system subjected to contractor

rework/overhaul.
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3.214 Technical Services Cost

I Definition:

This element consists of engineering and suoport services orovided
by the contractor during the system's operational life.

Cost Formula.:

TS - " ECY)

I where:

TS - Technical services costs. ()
TECY(I) - Government payments for technical services in year I.

(S/YR)

I - Designator for a specific project year.J Y - Number of years in life cycle. (YRS)

E
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3.22 Government Support Cost

Definition:

This element refers the cost of integrated logistics suooort
performed by the governemnt during the systems operating life.

Cost Formula:

GS " MP + SSE + ST + UM + MF + SS + RO + TR * TER

where:

GS - Government support costS. (S)
MP a Ma;ntenance personnel cost. (S)
SSE a Support of support equipment cost. ($)
ST - Support training cost. ($)
UM w Updates and modifications cost. (S)
MF a Maintenance facilities cost. (5)
SS - Supply support cost. (S)
DRO =Depot rework/overhaul cost. (S)
TR - Transportation cost. (S)
TER = Termination cost. (S)
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3.221 Maintenance Personnel Cost

Definition:

This element refers to the cost of personnel needed for system
maintenance and repair. It includes the cost of maintenance Dersonnel a:
all operating and repair sites; base, imtermediate level shop, and depot.

Cost Formula:
IY U. AT

MP - Z j NMP(I,T)*MS(T)I-
I-I T-1

where:

MP = Maintenance personnel costs. (S)

NMP(IT) - Number of personnel of grade T maintaining system
in year 1. (MEN/GRADE/YR)

MS(T) - Unit pay and allowance of grade T personnel. (S/MAN)

I - Designator for a specific project year.
Y - Number of years in lifey cycle. (URS)
T - Desingator for a specific pay scale.
U - Number of different pay grades of personnel maintaining the

system.
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3.222 Supoort of Support Equipment Cost

Definition:

This element includes the cost, including labor, material, and
overhead, to maintain the support equipment located at the operating base,
intermediate level shop, and depot.

Cost Formula:

Y W

SSE Z j NSE (I,V)*CSE(V)*SSF

I1- Val

where:

SSE - Support of support equipment costs.(S)

NSE(,V) - Number of support equipments of type V in year I. (EQUIP/YR)

CSE(V) Cost of type V support equipment. (S/Equipment)

SSF - Support of support equipment factor. (RATIO)

I - Designator for a specific project year.
Y - Number of years in life cycle. (YRS)
V - Designator for a specific type of supoort equipment.
W - Number of different types of support equipments.
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I'
3.223 Support Training Cost

SI Definition:

This element accounts for the cost of replacement training of
operating and maintenance personnel. It includes the replacement cost of

training equipment and the services cost associated with training personnel
to replace those lost through attrition.

I Cost Formula:

Y

ST - 57 TRTE(I) + RTRS(l)

I-L

where:

ST = Support training costs. (S)

RTRE() - Government expenditures for replacement training

equipment. ($?YR)

RTRS(I) -Government expenditure for training services for
replacement personnel. (S/YR)

I - Designator for a specific project year.
Y - Number of years in life cycle. (YRS)

/ H
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3-.224, Uodates and Modifications Cost

Definition:

This element refers to the cost of labor and acquisition of special
material for deterations or modifications of the system subsequent to equip-
ment turnover to the government.

Cost Formula:

UM aOU + SU +SSM

where:

UM - Updates and Modifications costs.()
DU - Documentation update cost. (S)
SU = Software update cost. ($)
SSM -System/sub-system modification cost.(S
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I 3.2241 Documentation U*Pdates

i Definihion:

This element refers to those costs associated with maintaining
system technical orders (organizational, intermediate and deoot
level) to ensure that they reflect revise olicies, concepts
and data.

I Cost Formula:

Y

oU - DOUP(I)

where:

DU - Documentation update costs. ()

DOUP(I) - Government expenditures for updating Documentation (S/YR)
I a Designator for a specific project year.
Y - Number of years in life cycle (YRS)

1
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3.2242 Software Updates

Defini tion:

Software updates cost refers to the cost of correcting and modifying
the system software package.

Cost Formula:

Y

SU STUP(I)

where:

SU - Software update costs.()
STUPOi) - Goverment expenditures for updating Software. ($/YR)
I a Designator for a specific project year.
Y - Number of years in life cycle. (YRS)
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I
3.2243 System/Subsystem Modifications

I Definition:

This element refers to the cost of the acquisition of hardware
to alter or modify the system and support equipment that are in

the operating inventory.

I Cost Formula:

SSM - Z j N(I)*NEQ(X)*HRD(X)*MODF(I,X)

I I X-l

where:

N(I) - Number of weapon systems in the inventory. (SYSTEMS)
NEQ(X).- Number of equipments type X in the system. (EQUIP/SYSTEM)I HRD(X) - Average hardware cost per equipment X. (S/EQUIPMENT)
MODF(I,X) w ECP Cost. (RATIO)
I - Designator for a specific project year

SY - Number of years in life cycle. (YRS)
X - Designator for specific piece of equipment.

- Number of equipments in the system.
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3.225 maintenance Facilities

Oefini tion:

This element refers to the variable costs of construction,
maintenance and operation of maintenance facilities associated
with the system.

Cost Formuia:

Y

MF = MVC(I)

I-I

where:

MF - Maintenance facilities. ($)
MFC(I) - Government expenditures for maintaining the maintenance

facilities. (S/YR)
I - Designator for a specific project year.
Y - Number of years in the life cycle. (YRS)
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I
3.226 SuoplY Support

Definition:

This element refers to the cost of procuring spares and reoair
parts and the cost associated with establishing and maintaining
system assemblies and components in the invertory.

I Cost Formula:

SS - RSRP + SMGMT

I where:

SS Supply support costs. ($)
RSRP Replenishment spares and repair parts cost. (S)
SMGMT - Supply management cost. ()
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3.2261 Replenishment Spares and Reoair Parts

Definition:

This element refers to the recurring cost of inventory 'units,
assemblies, subassemblies, parts, etc.) purchased to resupply
the system stock requirement due to items being discarded or
scrapped during the maintenance process.

Cost Formula:
Y

RSRP = 7 (N(I)*OT*ACST(X)*AoSC(X))/R(I,,x)

I-I X-1

where:

RSRP - Replenishment spares and repair parts costs. (S)
N(I) = Number of weapon system in the inventory. (SYSTEMS)
OT - Operating time of the system (HRS/SYSTEM/YR)
ACST(X) a Average cost of discarded item in equipment X. (S/SCRAP ACTI(
ADSC(X) a Average scrap rate of items in equipment X. (SCRAP ACTIONS/

FAI LURE)
R(I,X) - MTBF for equipment X. (HRS./FAILURE)
I a Designator for a specific project year.
Y = Number of years in life cycle. CYRS)
X = Designator for a specific piece of equipment.
I a Number of equipments in the system.
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I

3.2262 Supply Management

IDefinition:
This element refers to the cost of manpower and material needed to
fill requisitions for supplies, spares and repair parts. It includes
the of managing the procurement of supplies, spares and repair parts
and control and accountability of these assets.

m Cost Formula:

Y

SMGMT - Z (NSNS*NMFS(I)+NSNP*NMFP(I))*FSA+(NSNP NSNS)*RIM

I I-i

where:

I NSNS - Number of NSN's introduced by support systems. (NSN's)
NMFS(O) u Number of support system maintenance facilities. (SITES)
NSNP a Number of NSN's introduced by system. (NSN's)
NMFP(1) - Number of maintenance facilities. (SITES)
FSA - Field supply administration cost of the NSN. (S/NSN/SITE/YR)
RIM - Average NSN retention cost in supply system. ($/NSN/YR)
I - Designator for a specific project year.
Y - Number of years in the life cycle. (YRS)

it
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3.227 Depot Rework/Overhaul

Definition:

This element refers to the cost of labor and materials needed to
accomplish scheduled equipment rework or overhaul at the depot.

Cost Forumla:

Y 8
DRO " Z (N(l)* T*GOH(A))/MTGO(A)

I- A-I

where:

DRO Depot rework/overhaul costs. (S)
N(1) , Number of weapon systems in the inventory. (SYSTEMS)
OT - Operating time of the system. (HRS/SYSTEM/YR)
GOH(A) -. Depot rework/overhaul cost for equipment A. (S/REWORK)
MTGO(A) - Mean time between depot rework/overhaul of equipment A.

(HRS/REWORK)
I - Designator for a specific project year.
Y - Number of years in the life cycle. (YRS)
A - Desingator for a specific piece of equipment.
9 - Number of equipments in the systemsubject to rework/overhaul.
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3-228 Transportation

Definition:

this cost element includes unscheduled and scheduled transoortationI costs between organizational and maintenance and supply locations

in support of system maintenance.

I Cost Formula:

TR - TU + TSCH

I where:

TR - Transportation costs for operation & Support. SL1  TU - Unsch~eduled transportation cost. (S)
TSCH -Scheduled transportation cost. (S)
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3.2281 Transportation Unscheduled

Definition:

This element refers to the cost of transoorting failed items
from I-level shops to depot for repairs and back to the I-level
inventory.

Cost Formula:
Y a

7U - Z T (N(I)*OT*ABCM(X3*(ATRN(X4ALR(X)AMAT;X)))/R'l ,X;
I-l X-!

where:

TU - Unscheduled transportation costs. (S)
N(O) - Number of weapon systems in the inventory. (SYSTEMS)

OT - Operating time of the system. (HRS/SYSTEM/YR)
ABCM(X) a Average 8CM rate of item in equipment X. (BCM's/CAILURE

ATRN(X) Average 2-way shipping cost from I to D-level for failed
items in equipment X. (S/8CM)

ALBR(X) a Average 2-way packaging labor co.qt from I to D-level
for failed items in equipment X. ($/BCM)

AMAT(X) - Average packaging material cost from ) to D-!ee' for

failed items in equipment X. ($/BCM) i
R(I,X) a MTBF for equipment X. (HRS/FAILURE)
I - Designator for a sepcific project year.
Y = Number of years in the life cycle.
X - Designator for a specific piece of equipment.
Z = Number of equipments in the system.
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3.2282 Transoortation Scheduled

Definition:

This element refers to the cost of transporting equipment

between I-level shops and depot for scheduled rework or
overhaul.

Cost Formula:

Y B

TSCH 5 7 X ((ATNS(A)+ALR(A)+AMTR(A))*OT*'N(1))/MTGO(A)
1-I A-I

where:

TSCH - Scheduled transportation costs. (S)

ATNS(A) - Average 2-way shipping cost from I to D-level for rework
items in equipment X. (S/REWORK)

ALR(A) - Average 2-way packaging labor cost from I to D-level for
rework items in equipment X. (S/REWORK)

AMTR(A) - Average packaging material cost from I to D-level for

rework items in equipment X. (S/REWORK)
OT - Operating time of the system. (HRS/SYSTEM/YR)
N(O) - Number of weapon systems in the inventory. (SYSTEMS)

MTGO(A) - Mean time between depot rework/overhaul of equipment A.
(HRS/REWORK)

I = Designator for a specific project year.
Y = Number of years in the life cycle. (YRS)
A = Designator for a specific piece of equipment.

B - Number of equipments in the system subject of rework/overhaul.

4
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3.229 Termination

Defn i t ion:

This element refers to the cost of phasing out the system at t.e
end of its life cycle.

Cost Formula:

TER NPO(I)*TERM

'I,

where:

TER a Termination costs. ($)
NPO(I) - Number of systems phased out during year I. (SYSTEMS/YR)
TERM - System terminal cost/value. ($/SYSTEM)
I - Designator for a specific project year.
Y - Number of years in the life cycle.

4

I
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APPENDiA F

ERROR MESSAES AND DATA DF-BUG~iNG

F.- intax w-rror Intro.iuction

I Syncax t. ors in the input uata cant occ-r -1:
of reasons. rortunately FL-i.X can locate tne .4reat -ijorty' o'r
serious errors ana stop proaram execution otiore excessive
com~puter time anu mcney is wastec. *neri tnis a~eb
sol'etimes crvctic error messag~e is orintec. it -,s r,E- .:irvose 0:
tnis appenaix to identify tnese errors ano to 41ve rate yosc
iiely :ause L.or causes) for tnese messa.~es to oe p.rinte3. it

snucoe notea nere trnat more tman one error messd~je canl oeI inte tor a sinqile error.

J F.2 bLrrors In Tne Ii)ENT File

(1) -_NiD OF DATA Ow' UN~IT 2 EcouwrF~r~j

I FLEX does not cnecK this file for syntax errors so no croqram
messages will otc eneracea. nowever system errors tidy occur sicn
as auove. rnis error usually occurs ii an insuz~icienz a--ount n,'I ~ a~±~cards are ;,resent tor a nmulti-run set. iije prociratr! is
usually stoppea ov tne system on this error.

F.3 Errors in Tne Data File

(2) *****tRAGR EWCOUi~iTERED REALING FIL~E 5. RuN rEAMIWArlNG**S**
(card image>

This is a general error message printed wnen ine system1 nds
- ditficulty reaoainq the UA'IA file. mnis is usualy oue to Ilct

parameters or file omission. 1ne progran, is sro~zpee witnout
further cneCKing.

(3) <caro image>j SSUNRECGNvIZABLt CARD TYPE AA; IGNOCRED

Te card type 'AA' is not xm' or %(N'. CnecK tnie care i~i.a~e
printed aoove the message. The prograam continues out tne carc is

v ignorea.

(4) X.RKR IN l~t FO~3LLUNG CAREL 14 SUt3R;JUTI~r mDl.iTF
ICOLl1=mNNNN lCiiL2=1Nr.NNi
<card imaqe)

-(5) LiCROR lIw IME FULLO*IN; CARU IN SUbROUTr~at Rti.TFl
.BLIlNNN IL~2=NN
<card image>
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<carj , Jfae)>

".rrs(- () ar due tM L; i: Mar syta rrrNur. Cc~ -.,I

<card ie nat sq itooee>ec C5ae rt~ o~r~i

4iven, cneCK to oe sure tnat trne ricant nunoer is in t.'e rirc
colusren. Tne croqra!in is stocLeo.

(9) <cars imaqe>
S3 DUeLICATE PkU(RAr CUNTRO L Ahu; £(Nri~j

r~e program rias found a duplicate C.N card. fnis error so:'eetilines
occurs oecause tne CN card Is not claced at Ene )eqinnn4 of tcie
OArA file. Cnecxc the card iiage aoove tnis iiessage. lne Protora
is continued out tfle card is iyjnorecz.

(luJ *ECAU- i. LiE S~LiIS NiAM6LIST 1:4&uT .r(RQK, Kt VLLI. -,) AtNUi'AL4.i
TERmINATr.U miTmtOUT FURfrih i(.ku~J cm~cKiv%,.

rhis is usually causedJ oy misspel~ling one oft me variiole ranes,
leaving out d comma, or wistyping an equal siqn. memernoer to
start all input in column 2. CneCK the I)AIA zile input lsuin;.
Mne program is stopped witnout furtter cne.~hflc.

(11) V'ALUC OFr AAAAAA ovAS w~T ltvidu'I. PKUGRAm" SLLA

Toese two errors are usually caused oy torgettinq to in~put, or
incorrectly inputting, tne scalar variables 61, t\'.CjAT, or f; ana
tne array variaoles ON, I~kb, IRPKUC, lzNCuN, or .lnii in tiie
4AMLST section. The program is stopped.

(13) E'40 UF UATA UN UNIT 5 ECQijriTxL)D

mris is a system error usually causec Oy an insutticient numoer
ot *LmOiLC' cards in a multi-run set. Ene pro'jra'; ii ubua&L.y
stopped.

F.4 6.rrors in rMe DS~eL/(.V Files

(14) ArTE-MPT ru I14PUT MOkE ThiAt Ql -'"UUFICAriut' -AV-t;' L~L

FIRST UNC!PTdr LARD AA.5:

<carel iinaoe>
(15) <Cara im-a@)

AfT~mPT IJ V.U U;VLF( 11~3 SCALARS. LASi ALCC ?i'A-2L SC,4LA9-
*AS AA~AAAA~.m

(16) <Cara imaqe
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I

,Tr.--lri 'j i:verUl ~v.:, L'j zrA~ LA.'I #4Ct AcL r...x i
AAAAA1AA

iI Il/ <car : in.aqe>

fnese errors C14-17) all involve exceeding the cie set roar !
1ics. o inpu. nore variaoles, a progjranmmer L c nar e tn.
liits cy maKin4 mooiticatiolls to tne actual &A ;roqra.. ihe

Iroqram continues out excessive cards are iqnorea.

(iij <car: imaqe>
DUPLICAU SALAd N;AM AAA AAA , ALL vA U to Int r4-(.>

(19) <care image>
DUPLICAIL AkkAl NAME AAAAAAAA, ALL iALujo Ai~tK 1iH rlrSY

A oupilcate Nv caru nas oien touno tor eacn oz Cne doove erior
messages. in the first case a scalar, tne second an array. Ine
error is usually caused oecause oz a msspelilng or a car! out o!
order ano Cne user ShOuld check tne caro image orinteo acove tne
message. Processina continues out the card i g norea.

.(20) <card image>
N U R~IGHiT PAk~iThLSIS TO r.N'CLOSt. ARkAY L)irirmoiw

This error usually occurs only because the rignt parentrhesis is
torgotten or mistypea. Check the card inage princea acove tne
message, Processing continues out the card is iinorea.

(21) <card image>
INVALID CnAhACTER A IN CCLUmtv NNI4

Trils error is usually caused by a mistype in tne numeric field o±
tne NV card (oossioly an alpmaoetic cnaracteri. 1-necK the card
image printed aoove the message, 'A' is tne cnaracter ana 'N '
is the column numoer. Processing continues out tne card is
I ;norea.

(22) <card image>
INVALID uIMINSI0N O AbOVE CArDO; DmE&N.IUN .i 6r K(, IN ji
CONSTANT un A SCALAR VARIA6bL

This error is usually caused by eitner omitting c e scalar &v
card that defines tne dimension or by a mistypec cnlaracter.
ChecK tne characters in the parenthesis of the cara image ,rinteo
aoove the error messaae. Processing continues out tiie card is
ignored.

(23) <carc image>
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usuailiy r s error resuLtc rrom a idflK receriion z-ctor. nic.
cne card i.naqe wrintea aoove tne messaje. erocessijj con nres
out cne card is itnoreu.

L 1) <car iaGae>
CJL~i IN COLUM'NS 15 NU'I Nvd

rnis error is most often cdusea oy a ristypej cnardcte: or e car,
out o order. CneCK tne first C4o coiumns oz tne cdri r.,qe
orinted aoove tne messaqe. Processing continues oat tne car- is
ignored.

(25) <card image>
F'AiLE LU 1wPUZ ALL. tLEEN1 Oi4~CF AiRAY MAAAAAAAA

rnis error most often occurs wnen more tndn one iv card Is neeieo
to define an array varidole. ChecK tne card za qe tor cne
omission of a cofmna.on tne card. It this is cne case, tnis error
wiil appear *itn error (1o). It error (Co) aces not toilod, it
is oossiole that the numter of numerical values £ iicorrect.
CnecK the Nv tile inout listing for tnis. rne Jimension Aay also
oe incorrect or mistyped. Processing continues uut tne car2 is
Ignored.

(26) <card image>
DIM6NSiUti OF ARRAY AAAAAAAA IS UN-4, MUS£ d A .1j.A" 1

rnis error is usually caused by a mistypea suoscript or failure
to input a value tor 'Y. Check the card imdye crintea doove toe
message for the correct aiension. Processiny continues out tne
card is Ignoreo.

(27) <card imaqe>
IaO STAKS IN ONE FI .LD OF A CAki NUf Aojumu; C'6i'C) blAk ft
IN CG.uMm NuN

rMis error is caused by more tnan one repetit.LIon :actor scar in
one fielo. Check tne card image for a mistype In coLumn "ci,:y" or
tne omission ot a comma. Processing continues out mne cara is
14noreo.

(2 ) <cara image>
ArTMTO IU IPUT rCU( M~a i.Lbmt.NL IeTU A ~ A^MAAAaA,

S&KCIFIc1 UiAm.iION OAS NNNN

this erroDr is usually caused by accioentaLly Lnsertinq a co:,ama
after tne last numerical value input to an array on an NV cara.
CnecK the Nv input data listing for tne correct nu:.oer o: cc",ras
and values. CnecK tne limension subscript an oo ror Tistypea
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:eoeti:ion zac~ors. It everytrjnn apears .41 ;rjer, ClA rne
carc i-mage cc assure tnr-~ tnr- array name rat-,nes -

9ocessinq continues out tne caro is i.gnorec2.

.5crrors in. Tne CSV~w/C6 iile

zC9) I~.aLEGAL CMWu XYk~r. AA U.o 1nm. eCLUw1-.j C~mW;I ~Cara iufa(je)
AAhi.CS wiLL. TftLAC IT AS AN LU CAhr

rnis error Is caused because trne tirst two cndracters or tne Carc
tire not *CS' or 'c-4' ana insteac are 'Ap'. IL is USUdli. caUSe3
oy a iisctypea criarecter or a spurious card in the %.oui or CS
tile. LneCK trne first two columins o± tne cala iui, Ae printea in
tne error message. F7LEA assumes it is an Q.i caru anu processing
continues. it it is not an . card, more errors wjil u.e
oeneraced.

(30) rmE FQL~l( CARD Ih DEFAuLl CS F'ILk ij uu u iL.;UL,*CE:
<Cara image>j SIHUCIURE n'UmbiERS mUS! b&. IN UXLR AN'O Lw %.AhUS .uSr
IMciaIJ&TtL IFULL~ih Tk1E1R CUbUAi)*G v~ CAnlu

FNUkihAA 5ILlP

mnis error is usually caused by mistyping tne Coo iiu.-oer. LrneclK
tne card image for mistyped characters in columns -7. 1± none
are found, CfleCK tne CS~eL input data listinq tor cne preceoincLi card and torcaras out of sequence. Th-e iwro~ram is stop.peo out
Cl~ecKing continues.

(31.) MOR~E ThAw L.IMIT OF 1000 CARDS IN MNi~lF.CA±.Lt.,j CS iluL-
FIRST uNACCEPSAbLEi LAND wAS (card image>
PRUGXkAM STOP

(32) ATrfl.MPI lu INPuT m~k THAN 1110 EQUATIUN L~Z~~
FrIRSr UNACMkPXAbL EwuATIUN kiUjAIE0 10 ihn;r. uju AN. cosm:
<card Image>
PRUGR.Am STUP

(33) ATIkLMPI Lo INPfrUTL MO~ii THAN Ill CUStS
FiRST UftACCEPTAbLE COST YvAS:
<card inmaqe>
PtROGkAM STOP.

Errors (31-34) are caused by attempting to exceeo the practical
limits. It inore Inputs are necessary a Programmer snouiu cmance
tne internal dimensions of tne FL&A program. xne oro;ram is

- stopped,

- (31*) AlSSlmG UEFAULX CS CARD OR CS-tf. S6UEivC6 Lnni. iuxh blRuCLum
NU6& ftiNNNN PRO8LEM CARDS Apt. (care3 ihfldge)

V (<card im~age>
?ROGRAm Slu?
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(3 ) tnt. iGLL.LN.G CAKU SmnULU MArE. 6L A Ab
<carC image>
PHO~inAm sCUk?

rnese errors are usually caused oy a card out or sequence or t.e
omission or tne equation code in column 70 or tae previous carn.
CheCK tne carn jinaces displayed ena the CSU0u in6urc data listinq.
Tme Program is stopped out input cnecKing continues.

WHICH Sn6uLi NEVCR MAPPLN
<earo imaqe>
PRuGRAM STuP

This usually nappens when a comma is omitted from t.Le Ew card.
Check the card image displayed for commas and mistyped
characters. It it is correct, check the CSO 'i input aata listing
tor cards out of sequence. The program is stoppeo out input
cnecxing continues.

(37) rHE FOLLIONG CARD SHOULD NAVL SEEN AN U CAD
<card image>
PROGRAM SeUP

Tnis error is usually caused by accidentally insertinq a '1' in
column 70 oi tne previous card or ending an t. set with a comma.
ChecK the CSDFL input data listing for these errors and for cards
out of sequence. The program is stoppea out input cnecking
continues.

(3a) E4 NUMBER ON THE FOLLCWING CARD DUES NoE MA Ch CS NUMBER
OF PHEVIOUS CAR. PkUGNAM STOP
<card image>

This error is usually caused by a card out or sequence or a
mistyped cnaracter in eitner the cara displayed or tre previous
one. It coulo also be caused oy inserting an equation code or
'1' in column 70 of tne previous card. Checx tne card imaqe
printed witn the message ana the CSDFL input uata iisting. Ine
program is stoppeo out input checkiny continues.

(39) STRUCTURE NUMBER NNNNNN 1S INVALID. N Umb e4AY HAV6 A
NONZERO DIGIT FOLLOING A ZERU
PROGRAM STOP

This error is usually causeo oy the CdS number of tne CS or Lu
card being mistypea. ChecK the CSDFL input data listing for tne
number " '. The program is stopped out input CnecKing
continues.

(40) STRUCTURE NUM6ER N(NNN KLUIJHES Tri- AISL.dCE. jF rHE iuGmER
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sr~uciwK, I, INVALI ,

mnis error is usually causec oy omicLnq cne ra,-tirea nun.cer
'11111'or :istyping it. Tnis error coula aso oe causea *v

.iist'pinq tne numboer '. N ii a Checx trne CSur'" inpit .ac
listing tor tnese errors anc cnecK otner tla%;eu errors .vnu.cn nay
relate to numoer %11111'I. Tne program is stoppeo Dut Input
cnecKIng continues.

(41) CUSr CATLGIK'.Y, FUNDItiG TYPt , OR iFLArIUi .AIAG.jtY A~ I ie'T
rOR NuwPRIi4AaiX S RUCT.R. CUST .ea

(42) As t.wUATlITh wAS INiPUT FOR NUN hIMAhi SXxuCTud,. C051 NNNO'JN.
NONP.L4AeY COST [J0 NUT HAVi ZUUATI3NS.
PROGRAM' STUP

rnese errors are usually Caused by tne user Ma~in~i iioicationls
to tne CS0F or CS files by adaing sublevel Ca.s line elements andI forgetting to remove tne niaher level cost cooes or cost
equations. CnecK tne, CSDFL or CS input aata listing for tnese
errors or errors in sequencing. Tne program is stoppea out inputJ cnecKing continues.

(4.3) %COST CATEGORY CCC FUR COSTr NUMdE8 #444 lb 1,4VAIIlL;
A"UST dE 6LvFwirN I ANDO NOCAT=AAA
PROGRAM4 SJUP

(44) FUNDINGJ TYPE rFF FGR COST NU~bER *i;**; iS INiVAwID;
MUToE *6pIwukN 1 AN4D 6

PRIOGR~AM STUP
(45) INFiLAXION CATc;GURY II FUR COST i4UM&-;.R IS 1'4vrALIL);

MUSI aE wTmwri 1 AM) 4
PROGRAM4 STOP~

Errors (43-4b) are usually caused oy mistypeQ cnaracters or
omitted cnaracters (if CCC, FFF, or III equal u.) in trne cost co.ze
columns. ChecK mfle CSOEFL or CS tile for tnese errors. r£ e
program Is stopped out input cnecKing is concinuea.

(46) NO EQUaATIUM sAS INsPUT FOR PiM.'ARX cusr 4;;;

PRIMARY COSTS M~UST H~AVE L.UUAT.LQNS.
t'R(GRAM STrOP

rrus error is usually due to omitted or citj-ot-sequence Ev carzs.
ChecK tne CSL)FL or CS tile input listing :or tne cara toilowing
tne CS card with numoer '# '. in. prograin is scoppeao ut
input cmeCinq is continued.

C17) I:4VALIO £OQAT~Id ELimtiNT AAAAAAAA IN PQITLIU',di 2i
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rnserror is usually tne result ot eitner omitt.Lnq tne xv carn
tnac aerines 'A.AAoravg tmar ;v caro i,4norea o.ecause or-
a previous error. CnecK cne N~V input aca listing ana tne i
error nessages. Tne orograw is stoppeu out input cneCKing
continues.

(4a) IN/AiLI Um A~I.SSZAG SUbSCkILPr AAA4 AAAAA 1,, ?U-.sii~Uri t. c r-i.
FOLLOwLIG ttUAriOcw:
<cara image>

rriis error is usually tne result of not soecityingj te inoex
parameter of tne summation or oy cnoosing an non-ince,;er
parameter. CriecK tne CS0FL input data file iistinq for m-e
specific EU carots) and cneck tne summnation param~eters dfla
suoscript AAAAAAAA tor misspelling or omissiwii. irne pro(:ra is
stopped out Input cfleCXIng continues.

F.b Errors in Tne SA File

(4&9) ARRAYi AAAA^AAA rdAS NNNN RuowS. USER~ mikA A -Jt~i.u f0
SEN±ITIZ. ThiZ s**4a4;4;;TS RUA. CAzAO iviieJ

(5tj) ARRAY AAAAAAAA emAJirviitwN COL~UMNS. uiLii r1Ad Al imPID lu
sL.iiizz. ine ,#,;;#i COLUMN. CsAM LLi*%jMED

These errors are usually caused oy mistyped cnaracters in tne SA
rIle. Checx tne SA input cata listing and tne ii rile for
parameter errors. Program continues out tin cdrd is iqnorea.

F.7 Lrrors In ine 'RUNS=' Field Ut Tne JCL Ca.os5

(51) RUN IERMINATIciG DUE TO INVALID CHARAcrr. l*'e rtIsixkt
NNi OF S~UNS Fl.Ld) AA ON EXEC CARO IN' JCLJ

(52) RUNS~ FtIELD ON JCL~ EXi.C CARt) IS NNNNNNN
AAXIMUM ALL wAdLF. VALUE IS 99. PRG~ ,aTQP

dotfl of tnese errors are causea oy an error on tne 4Cu cara,
specifically in tne FL4.X execution card 'RU.IS=' fiel.d. CnecK mne
JCIL listing at inn. beginning oi the program. Ine prooram is
s toppea after Input data Is checKinG.
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j ADDENDA: COGNIZANT OFFICE OUTPUT REPORTS ''I
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.age 3-3

j CS CARD FORMAT
11-49 Cost Element Description
50-51 Number of this cost element's Cognizant Office (order determine by

COGNAM input)
52-54 Unused

I pa-e 3-11

CN CARD FORMAT
21-24 Unused
25-30 Cognizant Office Output Reports (6 different options)
25 Summary by CO (cognizant office)
26 Funding by CO
27 Annual Cost by Funding by CO
28 Annual Cost by Funding by cost category
29 Annual Cost by cost category by CO
30 Annual Cost by CO
31-80 Unused

I page 3-11

The Cognizant Office identification card is entered as a
NAMELIST INPUT CARD. There can be 25 .offices of 8
characters each.

Format: NCOG= ,COGNAM= ' "...etc.,

number name of name of

of offices office office
#1 #2

j G- 1
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APPENDIX H

I
LCC FLX 9~TAPE LOADING INSTRUCTIONS
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COMPUTER MAGNETIC TAPE FILE PROPERTIES

01 Completion Date 02. Form P-tpa'eo BV "V'.'e eno P'.onel 02 e . ".jr,:e.

Year 'MonthI Day
.. 0.51C7 .:hac Drss 202--33-3_...

364 Reco-oong Date 05 "4r It.-" fe, a, 0'" crItve Title .T •

year Month! Day ' : -

2 G ljo 2 LCC FLEX-9E LCC Model) C .....
07 Sour:eUnavailable 08.Documentation NTIS Accession No. _09 F,,e__ _on_ _Reel

Year Montha YlNo Avalable User's Guide for NMAT LCC FLEX Model j o

I(Enter Ctaton)
10 To Be Returned 11. Submitting Organization & Aoress 12. Receiving Organization & Aoress

4I~er0 To Other Naval Weapons Engineering Support Federal Software Exchange Center

-iX I JThan The Activity 5285 Port Royal Road

Sender Washington Navy Yard Springfield, VA 22161
13. Due Back Date Washington D.C. 20374

Year onthDay

14. Technical Contact(s) & Phone Number(s)

See #02

RECORDING SYSTEM CHARACTERISTICS

EQUIPMENT 15. Processing Unit 117. No. of Tracks 18. Parity 19. Density

MANUFACTURER IBM 360, 370, or 3033 7 9 Other Odd Een "BPI)
AND 16. Tape Subsystem t
MODEL IBM 2400 _ IXaX e ]eti0

20. Operating System, 22. mernai Fire Identifier

RECORDING Release & Version OS ESA. LCC. RUSSELL. VBS00.
SOFTWNARE

21. Utility Program LCCFLX9E
or Data Base Language DBL

23. Characters -] ASCII OSBCD -' Other (Specify) a24. Recorded I Header L ANSI X 3.27 Stanoard OtherS Set Label

(Graphics) (Internal

[ EBCDIC -7FIELDATA -Non-Print Codes Label) Trailer FIPS Standard None

FILE CHARACTERISTICS
NUMBER 25. Phsi 27. Record Type 28. Records/Block - One File

(Blockng Factor) T -C
OF Fixed Length TYPE OF -Lne Reel

26. LicaFILE
RECORDS .] Other Than Fixed OR-ANIZ- - One File

800 0 AIONZ- Multiple Reels
30. Physicist 1(Check Ofe )E7 Multiple Files

RECORD 3200 CR Bytes 0] Ch. E Words ( EtsWoid) Box) One Reel
3200 Lg . Multiple Files

LENGTH 31. Logical .Multiple Reels

80 91 Bytes ] Chars. C] Words C Bits,'Word) I

SUPPLEMENTAL INFORMATION
32. Use/Handling Constraints (Specify if Yes)

33. ForSubmittingOrganizationUse The FLEX-9E life cycle cost computer model is a user-oriented meth-

odology accommodating most cost structures and their associated equations. It's extreme

flexibility allows tailoring to meet requirements of DoD Directives 5000.1, 5000.4, and

5000.28. Also, this methodology bas been identified by OMB as having demonstrated success-

ful operation. This program contains two sample cost structures with equations (one for
major weapon systems and one for equipment). These cost structures may be used as-is,
modified, or replaced by the user's cost structure. Presented as batch processing, this
program can be run from a terminal or modified to run interactively.

Standard Form 277 (12-77)
:' 77-101 INSTRUCTIONS ON OTHER SIDE u.S .etof Comme,ce-NSFIP$ Pub. 53



INSTRUCTIONS FOR USE OF THE LCFLX9E LIFE CYCLE COST TAzE

I. QUICKLOAD INSTRUCTIONS

This tape is 9 traoc 1600 BPI (DEN=3) with standard labels. To ouickly
load and test the LCCFLX9E program load files (05,SL) and (07,SL) both using
IEBCOPY.

(05,SL) ESA.LCC.RUSSLL.WBS1DD.LM.LCCFLX9E
(07,SL) ESA.LCC.RUSSELL.F9EQPOAT

Then punch the PROC LCCFLX9E which is on file (06,SL) using IEBGENER.

(06,SL) ESA.LCC.RUSSELL.PROC9E

Note: this has a PEND card as the last card in the deck for use as an inline
PROC.

You can now run the sample Eauipment Model problem (Appendix D in the
green Eauipment Model User's Guide) with a runstream similar to the following:

I/JOB CARD
//PROC CARDS
//PEND
//EXEC LCCFLX9E,
//DATAPDS=' ESA. LCC. RUSSELL. F9EQPDAT'
//
//

If you want to test the Cognizant Office Report Options punch file (09,SL)
using (IEBGENER). This is a rundeck.

(09,SL) ESA.LCC.RUSSELL.TST9ECOG

II. GENERALIZED LOADING INSTRUCTIONS

This tape contains 15 files.

(01,SL) ESA.LCC.RUSSELL.SEQ.WBSlOO.LCCFLX9E
Seouential - Unloaded with IEBGENER
This is the Source Master File. The numbers 109,111,113,1001,03001,0030
are unioue and are only used for dimensions. Changing dimensions to
accommodate specialized problems can be done by using a text editor to change
these numbers and then by compiling and linkediting.

(02,SL) ESA.LCC.RUSSELL.DATEOBJ
Seauential - Unloaded with IEBGENER
This is an object deck for subroutine DATE on IBM systems.

I
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'3,SL) ESA.LCC.RUSSELL.LKEDOVLY

.ouential - Unloaded with IEBGENER
This is the Linkage Editor Overlay Structure

(04,SL) ESA.LCC.RUSSELL.COMPILE.WBS10O.LCCFLX9E
Seauential - Unloadeo with IEBGENER
This is a compilation listing
To print this file use IEBGENER with the DCB for SUSUT2 given by:
DCB= (RECFM=FBA, LRECL=120, BLKSIZE=3480)

(05,SL) ESA.LCC.RUSSELL.WBS1O0.LM.LCCFLX9E
PDS - Unloaded with IEBCOPY
This is the load module

(06,SL) ESA.LCC.RUSSELL.PROC9E
Seuential - Unloaded with IEBGENER
This is an inline PROC. If you put this in PROCLIB be sure to remove the PEND
card at the end of the PROC.

(07,SL) ESA.LCC.RUSSELL.F9EQPDAT
POS - Unloaded with IEBCOPY
This is test data for the Eauipment Model
To execute this sample data, use a runstream similar to:

//LCCFLX9E JOB
/ I EXEC LCCFLX9E,
/1 DATAPDS=' ESA. LCC. RUSSELL. F9EQPDAT'
//
//

(08, SL) ESA. LCC. RUSSELL. F9WEPOAT
POS - Unloaded with IEBCOPY
This is test data for the Weapons System Model. To execute this sample data,
use a runstream similar to:

//LCCFLX9E JOB
// EXEC LCCFLX9E,
// DATAPDS= 'ESA. LCC. RUSSELL. F9WEPDAT'
//
//

(09, SL) ESA. LCC. RUSSELL. TST9ECOG
Seouential - Unloaded with IEBGENER
This is a run stream for testing the Cognizant Office Report Option

H-2
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(i0,SL) ESA.LCC.RUSSELL.SEQ.WBS200.LCCFLX9E
Sequential - Unloaded with IEBGENER
This is a source dataset capable of using 200 work Breakdown Structure
elements.

(ll,SL) ESA.LCC.RUSSELL.WBS200.LM.LCCFLX9E
PDS - Unloaded with IEBCOPY
This is the load module for 200 Work Breakdown Structure elements.

(12, SL ) ESA.LCC.RUSSELL.SEQ.WBS300.LCCFLX9E
Sequential - Unloaded with IEBGENER
This is a source capable of using 300 Work Breakdown Structure elements.

(13,1.) ESA.LCC.RUSSELL.WBS300.LM.LCCFLX9E
PDS - Unloaded with IEBCOPY
This is the load module for 300 Work Breakdown Structural Elements

(14,SL) ESA.LCC. RUSSELL.SEQ.WBS30050.LCCFLX9E
Sequential - Unloaded with IEBGENER
This is a source capable of using 300 Work Breakdown Structure Elements ano
storing results over a 50 year life cycle.

(15,SL) ESA.LCC.RUSSELL.WBS30050.LM.LCCFLX9E
POS - Unloaded with IEBCOPY
This is the load module for 300 Work Breakdown Structure elements with a 50
.yeam.life cycle.

III. NOTES

1) The operators which can be used with user - written equations are:

a) Binary +,-,*,/,**,MAX,MIN
b) Unary +,-,INT,LOGlO,LOGE

2) The construction of user - written equations must be in Reverse
Polish notation. This is the same as when using a Hewlett Packard
calculator. The Hewlett Paocard instruction manual is applicable
to construction of user - written equations with their ENTER
corresponding to our COMMA.
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